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EXCENEL” Sterile Suspension General Information

I. GENERAL INFORMATION

NADA Number: 140-890

Sponsor: Pharmacia & Upjohn Company
7000 Portage Rd.
Kalamazoo, MI 49001

Established Name: ceftiofir hydrochloride

Trade Name: EXCENEL@ Sterile Suspension*

Marketing Status: This is a prescription product and will include the
caution statement as follows: Federal (USA) law
restricts this drug to use by or on the order of a
licensed veterinarian.

Supplement Effect: Provides for the use of an intramuscular or
subcutaneous route of administration for EXCENEL@
Sterile Suspension in cattle.

II. INDICATIONS FOR USE

EXCENEL* Sterile Suspension is indicated for the treatment of bovine respiratory disease
(BRD) associated with Pasteurella multocida, P. haemolytica, and Haemophilus somnus
and for the treatment of acute bovine interdigital necrobacillosis (foot rot) associated with
Fusobacterium necrophorum and Bacteroides melaninogenicus.

*EXCENEL@Sterile Suspension contains the hydrochloride salt of cefiiofur, which is the active component of the
approved product, NAXCEL@ Sterile Powder (celliofhr sodium). EXCENEL@Sterile Suspension is approved for
use in swine. The dose range and clinical indications approved for NAXCEL@Sterile Powder in cattle are
approved for EXCENEL” Sterile Suspension. Ceftiofur administered as either the sodium or the hydrochloride
salt is rapidly metabolized to desfhroylceftiofur, the principal active moiety. The hydrochloride salt formulation
is a terminall y irradiated sterile suspension. The sodium salt formulation requires reconstitution prior to use.

Only data unique to the hydrochloride salt formulation or data which addresses residues in edible tissues,
bioavailability, clinical efficacy, and tissue tolerance are included in this summary. Other relevant data are
included in the EXCENEL@Sterile Suspension Freedom of Information (FOI) summary (NADA 140-890 for
swine respiratory disease, April 1996), and in the NAXCEL@ Sterile Powder FOI summary (NADA 140-33!3,
approved in August 1992) for swine respiratory disease and in the NAXCEL@Sterile Powder FOI summary for
bovine respiratory disease (NADA 140-338, initial approval in January 1988, with supplemental FOIS in
January 1990, June 1992, and August 1993).
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EXCENEL” Sterile Suspension General Information

III. PRODUCT INFORMATION

A.

B.

c.

Dosage Form: EXCENEL@ Sterile Suspension is available in 100 mL glass vials.
Each mL contains cefiiofur hydrochloride equivalent to 50 mg ceftiofw.

EXCENEL@ Sterile Suspension should be stored at controlled room temperature
(20 to 25° C or 68 to 77° F; see USP). Protect from freezing. Shake well before
using.

Route of Administration: EXCENEL@ Sterile Suspension should be administered by
intramuscular (IM) or subcutaneous (SC) injection.

Recommended Dosage: EXCENEL@ Sterile Suspension should be administered to
cattle at a dose of 0.5 to 1.0 mg ceftiofhr equivalents (CE)/lb (1.1 to 2.2 mg CE/kg)
body weight (BW). Treatment regimes include: 1) Daily administration repeated at
24-h intervals for a total of three consecutive days. Additional treatments maybe
administered on days four and five to animals which do not show a satisfactory
response (not recovered) afier the initial three treatments, and 2) for 13RD only,
administer IM or SC 1.0 mg CE/lb (2.2 mg/kg) BW every other day on Days 1 and 3
(48-h interval). Do not inject more than 15 mL per IM injection site.
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IV. EFFECTIVENESS

A. Dose Determination

Ceftiofur, administered as either the hydrochloride or sodium salt, is rapidly
metabolized to desfiroylceftiofur, the primary metabolize and the principal active
moiety for both salts. Ceftiofbr sodium (NAXCEL@ Sterile Powder, NADA 140-338)
is approved for the treatment of BRD and acute bovine interdigital necrobacillosis

(foot rot, pododermatitis). Based on the similar metabolism of the two salts, the dose
for ceftiofiu hydrochloride was based on a pharrnacokinetic comparison of the two
salts. The following studies characterized the concentration of ceftiofur and
desfuroylceftiofur-related metabolizes in plasma when ceftiofur hydrochloride was
administered IM or SC at 1.0 mg CE/lb (2.2 mg CE/kg) BW compared to ceftiofhr
sodium administered IM at 1.0 mg CE/lb (2.2 mg CE/kg) BW. The results of these
studies demonstrated that the administration of ceftioti hydrochloride IM or SC to
cattle provides similar plasma absorption and distribution profiles as the administration
of an equivalent dose of ceftiofur sodium administered IM.

1. Plasma Disposition and Pharmacokinetics Study #l (TR 788-7926-95-007).

Pharmacokinetic comparison of ceftiofur hydrochloride sterile suspension and

ceftiofur sodium sterile powder administered once to cattle intramuscularly at a
dose of 2.2 mg cejiiofurfiee acid equivalents/kg body weight. S.A. Brown, S.T.
Chester, P.J. Harnlow, A.K. Speedy, V.L. Hubbard, J.K. Callahan, B.J. Hanson,
T.S. Arnold, T.D. Cox, T.F. Flook, R.L. Janose, V.R. Lewis, and D.L. Kiefer.

a. Purpose: The purpose of this study was to compare the pharmacokinetics of
ceftiofiu and desfbroylceftiofbr metabolizes following a single IM injection of
ceftiofur as either ceftiofur sodkm or ceftiofhr hydrochloride at 1,0 mg CE/lb
(2.2 mg CE/kg) BW.

b. Investigators: S.A. Brown, S.T. Chester, P.J. Hamlow, A.K. Speedy, V.L.
Hubbard, J.K. Callahan, B.J. Hanson, T.S. Arnold, T.D. Cox, T.F. Flook, R.L.
Janose, V.R. Lewis, and D.L. Kiefer. Pharmacia & Upjohn Company,
Kalamazoo, MI 49001.

c. General Design:

1) Experimental Animals: Fourteen crossbred beef cattle (7 heifers and
7 steers), weighing 267 to 292 kg BW at initial dose.

NADA 140-890 Page 3
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2)

3)

4)

5)

6)

Dosage Form: Cefiiofhr hydrochloride sterile suspension
(50 mg CE/mL), ready to use formulation, clinical supplies lot #40583.
Ceftiofur sodium sterile powder reconstituted with sterile water. This
formulation (50 mg CE/mL) of ceftiofur sodium is the approved product
NAXCEL@ Sterile Powder for Injection (Lot #849KR).

Experimental Design: Cattle were randomly assigned to two groups of
seven animals (Groups 1 and 2).

. Each animal received a single injection in each period.

● Group 1 received treatments in the following order: ceftiofh
hydrochloride, ceftiofur sodium (samples not analyzed), ceftiofur
sodium, ceftioiir sodium.

. Group 2 received treatments in the following order: ceftiofhr sodium,
ceftiofhr hydrochloride (samples not analyzed), ceftiofur
hydrochloride, ceftiofi hydrochloride.

. There was a 14-day washout period between periods.

Sampling: Blood samples were collected before dosing and at 20 and 40
minutes and 1, 1.5, 2, 3, 4, 8, 12, 16, 24, 36, 48, 60, 72, and 96 hours after
treatment administration.

Assay Method: HPLC of ceiliofur and desfiroylceiliofur-related
metabolizes. LOQ is 0.15 mg CE/mL plasma. Each sample was analyzed
as a single determination.

Pharrnacokinetic Analysis Method: The main pharrnacokinetic parameters
were estimated using noncompartmental analysis. AUC values were
calculated using the trapezoidal rule.

d. Results:

The 90’%0confidence interval of the difference in the AUCO.LOQbetween
ceftiofi.u hydrochloride and ceftiofur sodium was completely contained in the
+ 20°/0 of the mean AUCO.LOQfor ceftiofur sodium.

The upper end of the one-sided 95’XOconfidence interval of the difference in
C~~ for ceftiofur hydrochloride and ceftiofir sodium was not greater than
10’%Oof the mean C~~ for ceftiofir sodium.

The lower end of the one-sided 95°A confidence interval of the difference in
t,Oz for cefliofir hydrochloride and cefiiofiu sodium was not less
than 10OAof the mean t.o,z for ceftiofir sodium.

NADA 140-890 Page 4
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The pharmacokinetic parameters (mean + standard deviation) following IM
administration of cefiiofur hydrochloride or cefiiolir sodium at a dose of
1.0 mg CE/lb (2.2 mg CE/kg) BW are presented in Table 4.1 and Figure 4.1.

Table 4.1. Pharrnacokinetic parameters following IM administration of ceftiofbr
hydrochloride or ceftiofur sodium to cattle at 1.0 mg CE/lb (2.2 mg CE/kg) BW

Ceftiofur HC1 Ceftiofur Na

Parameter Period 1 Combined Period 1 Combined

%. (!@rnL) 9.79 + 1.20 11.0+ 1.69 15.3i 3.99 16.5+ 2.91

t mu(h) 1-4 (range) 1-4(range) 0.33-2 (range) 0.33-2 (range)

tX,2(h) 58.0 + 6.45 60.5 + 6.27 49.9 + 5.36 50.9 + 4.81

AUCL~@ 134&23.5 160+ 30.7 125+ 23.1 142&25.4
(pg. h/mL)

1 1 I r

t ,n (h) 13.3 + 3.84 12.0 + 2.63 9.68 + 1.29 9.50+ 1.15

C24II(w@-) I I I
Period 1 1.47 + 0.380 1.16+0.210

Period 2 1.96 + 0.300 1.35 ~ 0.380

Period 3 2.44 + 0.641 1.34 + 0.268

C,g~(@mL)

Period 1 I 0.340 * 0.110 I 0.250* 0.0700 I
Period 2 0.400 + 0.0900 0.270 + 0.0900

Period 3 0.502 + 0.109 0.287 + 0.0578

NADA 140-890 Page 5
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s
c)
u

100,,----------------------------------.-----.....----------------------------------------------------------------------.....----------------------------------------------------------......----------------------------------------------.---------------------------------------------------.-----------------------------------------------------------------------------------------
+- -------- ------ ------ ------ ------ ------ ------ .------ --------- 1
+-------------------------------------------------..-.-.----..-l

10 ------------------------------------------.---------......--------.-------...-.---------------------------------------------------------.....------------------------------------.-----------------------------------------------------------------------.-----------+---------------..--------------------..-------------------..---------------------------------.----------------
-.-------------------------------.------------

1: ,---------------.--- -----------e---
------------.--------- ---------------
-----------------.- --------.------
---------+----------..... ----------.-------------......--
-------.---+------- ---------------
-.---------------.- .--------------
-----------------.+ ---------------

------------------- ---------------

0.1I
I I 1 I , t t I 1 I I I 1 1 I J

o 10 20 30 40 50 60 70 80
Time (hours)

+ 1+~1(IM) Mean + Na (IM) Mean I

Figure 4.1. Mean plasma concentrations (mcg/mL) of ceftiofiw and desfuroylceftiofhr
metabolizes (measured as destioylceftiofur acetamide by the HPLC-DCA ~say) after IM
administration of ceftiofur hydrochloride or ceftiofi sodium to cattle at 1.0 mg CE/lb
(2.2 mg CE/kg) BW (data from Period 1 only)

e. Conclusions: Ceftiofhr hydrochloride sterile suspension administered IM
provides comparable bioavailability to ceftiofhr sodium administered IM. This
conclusion is based on the comparison of the AUCO.LOQ,C~M, and t>o.2.

Ceftiofur hydrochloride provides similar plasma concentrations of ceftiofur and
desfhroylceftiofur metabolizes when administered at the approved dose range of
ceftiofur sodium (0.5 to 1.0 mg CE/lb; 1.1 to 2.2 mg CE/kg BW).
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2. Plasma Disposition and Pharmacokinetics Study #2: TR 788-7926-94-010.

Pharmacokinetic comparison of ceftiofur and metabolizes after ceftiofur

hydrochloride (EXCENELTM Sterile Suspension) administered subcutaneously

and ceftiofur sodium (iV/iXCEL@ /EXCENELTM Sterile Powder) administered
intramuscularly to cattle as a single dose of 2.2 mg ceftiofurfiee acid

equivalents/kg body weight. S.A. Brown, P.J. Harrdow, A.K. Speedy, V.L.
Hubbard, J.K. Calhihan, T.S. Arnold, S.T. Chester, T.D. Cox, T.F. Flook, R.L,
Janose, V.R. Lewis, D.L. Kiefer, B. Hibbard, and R.C. Faulstich.

a.

b.

c.

Purpose: The purpose of this study was to compare the pharrnacokinetics of
ceftiofir and desfuroylceftiofhr metabolizes following a single SC
administration of ceftiofir hydrochloride and a single IM administration of
ceftiofiu sodium at 1.0 mg CE/lb (2.2 mg CE/kg) BW.

Investigators: S.A. Brown, P.J. Hamlow, A.K. Speedy, V.L. Hubbard, J.K.
Callahan, T.S. Arnold, S.T. Chester, T.D. Cox, T.F. Flook, R.L. Janose, V.R.
Lewis, D.L. Kiefer, B. Hibbard, and R.C. Faulstich. Pharmacia & Upjohn
Company, Kalamazoo, MI 49001.

General Design:

1)

2)

3)

Experimental Animals: Sixteen Hereford steers, weighing 274 to
321 kg BW at initial dose.

Dosage Form: Ceftiofur hydrochloride sterile suspension
(50 mg CE/mL), ready to use formulation, clinical supplies lot #40583.
Ceftiofur sodium sterile powder reconstituted with sterile water. This
formulation (50 mg CE/mL) of ceftiofiu sodium is the approved
NAXCEL@ Sterile Powder for Injection (Lot #438HT).

Experimental Design: Cattle were randomly assigned to two groups of
eight animals (Sequence 1 and Sequence 2).

● Cattle in Sequence 1 were administered a single injection of ceftioiir
sodium in the first period and a single injection of ceftiofur hydrochloride
in the second period.

. Cattle in Sequence 2 were administered a single injection of ceiliofur
hydrochloride in the first period and a single injection of ceftiofir
sodium in the second period.

. There was a 14-day washout period between periods.

NADA 140-890 Page 7
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4)

5)

6)

Sampling: Blood samples were collected before dosing and at 20 and
40 minutes and 1, 1.5, 2, 3,5, 8, 12, 16, 24,36,48, 60, 72, and 96 hours after
drug administration.

Assay Method: HPLC assay of ceftiofur and desfuroylceftiofur-related
metabolizes. LOQ is 0.15 pg CE/mL plasma. Each sample was analyzed
as a single determination.

Pharmacokinetic Analysis Method: The main pharrnacokinetic parameters
were estimated using noncompartmental analysis. AUC values were
calculated using the trapezoidal rule.

d. Results:

The upper end of the one-sided 90’% confidence interval of the difference in
C*X for ceftiofiu hydrochloride and cefliofur sodium was not greater than 10’XO
of the mean CW for cefiiofhr sodium (upper end of the 90°/0 confidence interval
about difference in treatment means expressed relative to the ceftiofiu sodium
treatment group =71 %).

The lower limit of the one-sided 90% confidence interval of the difference in
t,Oz for ceftiofir hydrochloride and ceftiofir sodium was not less than 10VOof
the mean tx,z for ceftiofhr sodium (lower end of the 90°A confidence interval
about the difference in treatment means expressed relative to the ceftiofur
sodium treatment group = 92VO).

The pharmacokinetic parameters (Mean + standard deviation) after SC
administration of ceftiofi hydrochloride or IM administration of ceftiofhr
sodium at 1.0 mg CE/lb (2.2 mg CE/kg) BW are presented in Table 4.2 and
Figure 4.2.

Table 4.2. Pharmacokinetic parameters following SC administration of
ceftiofhr hydrochloride or IM administration of ceftiofhr sodium to cattle at
1.0 mg CE/lb (2.2 mg CE/kg) BW

Parameter Ceftiofur HC1 Ceftiofur Na

%= (iMmL) 8.56 + 1.89 14.4*3.11

tmax(h) 1 to 5 (range) 0.67 to 3 (range)

tx,z (h) 51.0 =k6.53 50.7 +=9.27

AUCo.~oQ (pg.h/mL) 95.4+ 17.8 115*25.3

t1,2 (h) 11.5 + 2.57 11.1 +2.37

C2q~ (pg/mL) 0.926 t 0.257 0.860 + 0.329

Cqg~ (pg/mL) 0.271 + 0.086 0.268 4=0.091

NADA 140-890 Page 8
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Figure4.2. Meanplasmaconcentrations(mcg/mL) ofceftiofin-and desfuroylceftiofhr
metabolizes (measured as desi%roylceftiofhr acetamide bythe HPLC-DCA assay) allerSC
administration ofceftiofbr hydrochloride or IMadministration ofceftiofirsodium to cattle
atl.OmgCE/lb(2.2 mgCE/kg)BW

e. Conclusions: In cattle, ceftiofbr hydrochloride sterile suspension administered
SC provides comparable plasma concentrations tocefiiofirsodium
administered IM. This conclusion is based onthedecision criteria definedin
the protocol. Using these criteria, the C~AXand ta,z were determined to be
therapeutically equivalent for the two salts. Therefore, equivalent doses of
ceftiofir hydrochloride administered SC and ceftiofur sodium administered
IM at the approved dose range for ceftiofbr sodium (0.5 to 1.0 mg CE/lb; 1.1
to 2.2 mg CE/kg BW) provide similar plasma concentrations of ceftiofiu and
desfuroylceftiofur metabolizes.
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B. Dose Confirmation

Data from the following clinical field study (TR 788-9690-94-00 I) confirmed the
efficacy of ceftiofur hydrochloride administered subcutaneously at 0.5 or 1.0 mg CE/lb
(1. 1 or 2.2 mg CE/kg) BW for for three consecutive days for the treatment of BRD.

Pivotal dose confirmation of U-64279A ceftiofur hydrochloride sterile suspension in

bovine respiratory disease. B. Hibbard, E.J. Robb, S.T. Chester, K.J. Dame, L.L.
Dinvald, and T.A. Jackson.

1.

2.

3.

Purpose: The purpose of this study was to evaluate the clinical efficacy of
ceftiofhr hydrochloride administered daily at 0.5 or 1.0 mg CE/lb (1. 1 or
2.2 mg CE/kg) BW for three consecutive days for the treatment of the bacterial
component of naturally-occurring BRD.

Investigators: B. Hibbard, E.J. Robb, S.T. Chester, K.J. Dame, L.L. Dinvald and
T.A. Jackson, Pharrnacia & Upjohn Company, Kalamazoo, MI 49001, and T.
TerHune and J. Davidson, Health Management Services, Tulare, CA 93274,

General Design

a.

b.

c.

d.

e.

f.

Experimental Animals: Sixty male Holstein and Holstein-beef crossbred
cattle (11 1 to 207 kg BW at assignment) were assigned to the study when
uniform clinical signs of BRD were present. Twenty animals were assigned to
each of the three treatment groups.

Dosage Form: Celliofiu hydrochloride sterile suspension (50 mg/mL), ready
to use formulation, clinical supplies lot #40583.

Negative Control: A placebo (vehicle, research supplies lot #Vl 478) was
administered to all negative controls.

Route of Administration: All treatments were administered by SC injection.

Dosage: Placebo-treated negative controls were administered vehicle at
0.22 mL/kg BW. Calves in the cefiiofhr hydrochloride treatment groups were
administered cefliofur hydrochloride at 0.5 or 1.0 mg CE/lb (1.1 or 2.2 mg
CE/kg) BW. Treatments were administered daily for three consecutive days.

Experimental Design: Randomized complete block design. When animals
met the pre-defined inclusion criteria, they were ranked by descending rectal
temperature (and body weight if necessary) and randomly assigned to one of
the three treatment groups.

NADA 140-890 Page 10
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!3

h.

i.

j.

Microbiology: Prior to the administration of the first dose, a nasal swab was
obtained from each animal assigned to the study, and tracheal aspirates were
obtained from seven pre-selected blocks. These samples were cultured for the
three primary BRD pathogens (P. haemolytica, P. multocida and, H. somnus).

Clinical Evaluations: Following assignment to the study (Day 1), the study
veterinarian clinically evaluated all study animals daily through Day 15. The
study veterinarian remained blinded to the assigned treatment groups
throughout the study.

Necropsies: Animals that died during the study were necropsied by the study
veterinarian. On Day 15, all surviving animals were euthanatized and
necropsied, and the lung lesions were scored by the study pathologist.

Primary Decision Variables: The primary decision variables in this study
were cumulative mortality through Day 15, rectal temperature 24 hours tier
the third treatment, and Day 15 calculated lung lesion score.

4. Results

The cultures from the nasal swabs and tracheal aspirates obtained at study entrance
demonstrate that the study animals were exposed to the three primary BRD
pathogens. The MIC for all P. haemolytica and P. multocida isolates was 0.12 pg/mL
(the lowest dilution tested). The MIC for all H! somnus isolates was 0.3 pg/mL.

The cumulative mortality through Day 15, rectal temperature 24 hours after the third
treatment, and Day 15 calculated lung lesion score are represented in Table 4.3.

Table 4.3. Mortality, rectal temperature 24-hr after third treatment, and Day 15
calculated lung lesion scores for negative control and ceftiofhr hydrochloride
administered SC to cattle at 0.5 or 1.0 mg CE/lb (1.1 or 2.2 mg CE/kg) BW for
three consecutive days

Dose Mortality Rectal temp. 24 hours after Day 15 calculated lung

(mgllb) (%) third treatment (“F) lesion scores (’Mo)l

o 65 104.0 19.8

0.5 102 103.13 15.2

1.0 52 102.83 14.5

‘ There were no differences in Day 15 calculated lung lesion scores (P > 0.05).

2 Different from negative control (P < 0.0001)
3 Different from negative control (P < 0.05)

NADA 140-890 Page 11
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c.

5. Conclusions: Ceftiofur hydrochloride administered SC at OS or 1.0 mg CE/lb
(1. 1 or 2.2 mg CE/kg) BW daily for three consecutive days is an effective
treatment for the bacterial component of naturally occurring BRD.

Every-Other-Day Administration for BRD

The following studies support the efficacy of ceftiofur hydrochloride when
administered at a dose of 1.0 mg CE/lb (2.2 mg CE/kg) B W daily for three days, or
every other day for two treatments, for the treatment of BRD.

days

A clinical field trial was conducted that evaluated the eflicacy of ceftiofi
hydrochloride when administered intramuscularly to cattle, daily for 3 consecutive
or every other day for two treatments, for the treatment of BRD. Since this clincal
study was conducted with a different formulation of ceftiofhr hydrochloride
(100 mg CE/mL) than that of the current product (50 mg CE/mL), data were provided
to demonstrate that ceftiofhr hydrochloride (the previous 100 mg CE/mL formulation)

and ceftiofhr sodium are bioequivalent (based on plasma concentrations of ceftiofhr
residues) and equally bioavailable (based on lung concentrations of ceftiofur residues).

As summarized previously, studies have demonstrated that the IM or SC
administration of ceftiofir hydrochloride (50 mg CE/mL) to cattle provides similar
plasma absorption and distribution profiles as the administration of an equivalent dose
of ceftiofur sodium administered IM.

1. A bioavailability and bioequivalence comparison of ceftiofir hydrochloride and
sodium salts in the bovine. (TR 788-9760-87-015) D.B. Johnson and D.D. Kratzer.

a. Purpose: The purpose of this investigation was to determine if the Na and HC1
salts are comparable with respect to lung and plasma total ceftiofhr concentrations
following five consecutive doses. By comparing the data generated in two
independent residue studies, this technical report provides a critical
pharrnacokinetic bridge back to the original formulation of the HC1 salt that was
used to demonstrate the clinical effectiveness of a q48 hr dosage regimen.

b. Investigators: D.B. Johnson and D.D. Kratzer, Pharrnacia & Upjohn
Company, Kalamazoo, MI 49001.

c. General Design:

1) Two independent total residue studies using 14C-ceftiofur hydrochloride or
14C-ceftiofir sodium were conducted to evaluate whole blood concentrations

and lung tissue concentrations of ceftiofir in cattle.

2) Experimental Animals: Six calves (approximately 275 to 425 lbs) were
used in each study.

NADA 140-890 Page i 2
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d.

3)

4)

5)

6)

7)

Dosage Form: In the “C-ceftiofir hydrochloride study, the original
ceftiofir hydrochloride formulation (100 mg CE/mL) was used. The 14C-
ceftiofur sodium study used a 50 mg CE/mL formulation.

Dosages: In each study, calves were administered ceftiofur at 1.0 mg
CE/lb (2.2 mg CE/kg) BW daily for five consecutive days. All injections
were administered IM.

Blood Samples: Blood samples were collected at 0,0.25,0.5, 1,2,4,8,
12, 16, and 24 hr after dosing.

Lung Samples: Calves were euthanatized 12 hours after the fifth dose in
the ceftiofur hydrochloride study and 8 hours after the fifth dose in the
ceftiofhr sodium study.

Measurements: Comparable drug availability was confirmed on the basis
of the area under the whole blood concentration vs. time profile and by the
comparability of total cefiiofbr concentrations in the lung.

Results: The lung concentrations and plasma AUC are presented in Table 4.4.

Table 4.4. 14C-cefiiofiu concentrations in lung and whole blood of cattle
following intramuscular administration of “C-ceftiofur hydrochloride or
“C-cefliofiu sodium at 1.0 mg CE/lb (2.2 mg CE/kg) BW daily for five
consecutive days.

AUC Cefiiofur Ratio Confidence Interval

(pg.h/mL) HCL Na (HC1/Na) Lower Upper

O-24hours 42.9 51 0.84 69 99

24-48 hours 52.1 53.9 0.97 84 110

48-72 hours 58.6 58.7 1.00 83 116

72-96 hours 60 57.9 1.04 89 118
.. . . . . . . . . . . . . . ..- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Lung Cone. (ppm) 1.15 1.18 1.02 86 118

The Day 5 AUC following administration of ceftiofi.w hydrochloride was
demonstrated to be bioequivalent to the Day 5 AUC values following
administration of ceftiofir sodium.

Based upon the 90°A confidence interval about the difference in treatment means,
the total exposure of lung tissue to ceftiofur and its desfuroylceftiofur
metabolizes is determined to be equivalent following repeated IM administrations
of identical doses of ceftiofir hydrochloride and ceftiofir sodium.

NADA i 40-890 Page 13
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e. Conclusions: Data from the two multiple-day studies demonstrate that the
extent of ceftiofi.u absorption resulting from repeated IM injections of cefliofir
hydrochloride and ceftiofir sodium are comparable and will result in equivalent
total systemic exposure to ceftiofur and its desfuroylcefliofur metabolizes.

2. Ceftiofur hydrochloride vs. ceftiofur sodium for the treatment of bovine
respiratory disease. (TR 788-9690-86-002) G.G. Stocking, D.D. Kratzer, F.B.
Tesar and J.B. Paulissen.

a. Purpose: This study was designed to evaluate the efficacy of the original
formulation of ceftiofhr hydrochloride (100 mg CE/mL) for the treatment of
the bacterial component of naturally occurring BRD.

b. Investigators: G.G. Stocking, D.D. Kratzer, F.B. Tesar, and J.B. Paulissen,

Pharmacia & Upjohn Company, Kalamazoo, MI 49001; D.T. Bechtol, Canyon,
TX; A.J. Edwards, Manhattan, KS; and D. Horton, Wellington, CO.

c. General Design

1) Experimental Animals: A total of 360 crossbred feeder cattle
(350 to 450 lbs) were assigned to the study when uniform clinical signs of
BRD were present.

2) Dosage Form: The original 100 mg CE/mL formulation of ceftiofur
hydrochloride was used in this study (lot #40,418). The ceftiofiu sodium
formulation contained 50 mg CE/mL (lot #40,395).

3) Dosages: Calves were randomly assigned to one of the following
treatment groups:

●

●

●

●

●

Negative control

Ceftiofiu sodium at 0.5 mg CE/lb (1. 1 mg CE/kg) BW daily for three
days

Ceftiofim hydrochloride at 1.0 mg CE/lb (2.2 mg CE/kg) BW daily for
three days

Ceftiofhr hydrochloride at 1.0 mg CE/lb (2.2 mg CE/kg) BW on
Days 1 and 3 only (every other day)

Two additional ceftiofur hydrochloride treatment groups

(2.0 mg CE/lb (4.4 mg/kg dose)) were also includ~d in this study.

All treatments were administered by IM injection.

4) Clinical Evaluations: Cattle were evaluated on Days 1 to 4, 10, and 28.
Temperature and body weight were also measured on the same days.
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5) The primmy decision variable was rectal temperature reduction from
Day 1 to Day 4.

6) Ancillary variables included Day 4 rectal temperature and Day 28 clinical
success.

d. Results

Table 4.5. Clinical parameters in cattle following intramuscular
administration of ceftiofir hydrochloride (100 mg/mL formulation) or
ceiliofiu sodium for the treatment of BRD

Rectal Temp. Day 4 Day 28
Reduction, Day 1 Rectal Temp. Clinical Success

Treatment group to Day 4 ~F) (“F) (%)

Negative control 1.12 104.3 63

Ceftiofur Na
(0.5 mg/lb) 2.65 102.9 67

Ceftiofur HCL
(1.0 mg/lb; 3 days) 2.63 102.8 77

Ceftiofur HCL
(1.0 mg/lb; Days 1 and 3) 2.54 102.9 80

e. Conclusions: This study confirmed the clinical effectiveness of IM
administration of ceftiofur hydrochloride for the treatment of the bacterial
component of BRD. Since the original formulation of ceftioti hydrochloride
is bioequivalent to ceftiofur sodium and the revised formulation has equal
relative plasma bioavailability to cefiiofiu sodium, the clinical conclusions
obtained in this clinical study are relevant to the revised formulation of
ceftiofur hydrochloride.

D. In vitro Activity Studies

The following studies were considered as supportive information regarding the
in vitro susceptibility of bovine bacterial pathogens to ceftiofbr.

1. A 4-year survey of antimicrobial susceptibility trends for isolatesfiom catt[e with
bovine respiratory disease in North America. .T.L.Watts, R..l. Yancey, h-., S.A.
Salmon, and C.A. Case. J Clin. Microbiol. 32(3): 725-731, 1994.

a. Purpose: This study reports the susceptibility of clinical isolates to ceftiofhr.

b. Investigators: J.L. Watts, R.J. Yancey, Jr., S.A. Salmon, and C.A. Case,
Pharrnacia & Upjohn Company, Kalamazoo, MI 49001.
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c. General Design

1)

2)

3)

Bacteria: Afour-year study (1988-1992) wasconducted toexminethe MIC

for ceftiofur against the three primary BRD pathogens, P. haemoly[ica

(n=461), P. multocida (n=3 18), and H. somnus (n=109). The isolates were
obtained from US and Canadian veterinary diagnostic laboratories, with the
majority of isolates obtained from the lungs of animals that died from BRD.
In addition to the clinical isolates, the following American Type Culture
Collection (ATCC) isolates were included as quality control strains, as
recommended by the National Committee on Clinical Laboratory Standards

(NCCLS): Staphylococcus aureus ATCC 29213, Enterococcus faecalis
ATCC 29212, Escherichia coli ATCC 25923, and Pseudomonas aeruginosa
ATCC 27853. In addition, P. haemolyticaATCC43137, P. mzdtocida ATCC
33396, and H. somnus ATCC 4326 were included in most assays.

Antibiotics: Cefiiofur sodium and other commercially available antibiotics

Minimum Inhibitory Concentrations: All Pasreurella spp. isolates were
tested using NCCLS microdilution broth method. H. somnus isolates were
tested using the agar dilution method.

d. Results: The results are presented in Table 4.6.

Table 4.6. Summary of ceftiofiu MIC data from a 4-year (1988 to 1992) survey
of BRD pathogens isolated from cattle in the US and Canada.

Number of MIC (pg /mL) Percent

Organism isolates 90% Range Susceptiblea

P. haemolytica 461 <0.06 <0.03-0.13 100

P. multocida 318 <0.06 < ().()3-()+25 100

H. somnus 109 < ().()6 < ().()3-().13 100

‘Based on the NCCLS guideline which categorizes isolates with MIC of <2 pg/mL as
susceptible.

e. Conclusions: The data demonstrate that the three primary BRD pathogens are

susceptible to cefliofir.

2. Minimum inhibitory concentrations for ceftiofur and desfuroylcejiio fur with
isolates of veterinary importance. S.A. Salmon, J.L. Watts, R.J. Yancey, Jr., and
C.A. Case. (TR 705-7923-93-007)

a. Purpose: This study reports the susceptibility of H. somnus clinical isolates to
ceftiofur and desfin-oylceftiofir.
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b. Investigators: S.A. Salmon, J.L. Watts, R.J. Yancey, Jr., and C.A. Case,
Pharmacia & Upjohn Company, Kalamazoo, MI 49001.

c. General Design:

1)

2)

3)

Bacteria: H. somnus isolates (n=59) from the four-year survey were
tested. In addition, the following ATTC isolates were included as quality
control organisms: E. coli ATCC 25922, Enterococcus faecalis ATCC
29212, Staphylococcus aureus ATCC 29213, and Pseudomonas
aeruginosa ATCC 27853.

Antibiotics: Ceftiofiu and desiiroylceftiofur were tested.

Minimum Inhibitory Concentrations: All isolates were tested using the
NCCLS microdilution broth method. Mueller-Hinton broth (Sens~itre,
Westlake, OH) was used as the growth medium. Due to the instability of
desfuroylceftiofw, all microdilution broth panels containing this compound
were prepared and inoculated on the same day.

d. Results: Results are presented in Table 4.7.

Table 4.7. MIC data for ceftiofur and desfhroylceftiofur for Haemophilus

somnus isolates (n=59)

Ceftiofur Desfiroylcefliofur

MICgO(pg/mL) < ().00]9 < ().0()19

MIC Range No Range’ No Rangel

lAII isolates yielded the same MIC value

e. Conclusions: The H. somnus isolates tested in this study were equally sensitive
to ceftiofi and desliroylceftiofi.u-, its primary metabolize.

3. Minimum inhibitory concentrations for ceftiofur and desfuroylcejlio fur with bacterial

isolatesfiom porcine and bovine sources. S.A. Salmon, J.L. Watts, R.J. Yancey, Jr.,
C.A. Case, A.R. Cazers, and C.L. Gatchell, (TR 705-7923-93-010)

a. Purpose: This study reports the susceptibility of P. haemolytica and
P. multocida clinical isolates to ceftiofhr and desfuroylceftiofur.

b. Investigators: S.A. Salmon, J.L. Watts, R.J. Yancey, Jr., C.A. Case, A.R. Cazers,
and C.L. Gatchell, Pharmacia & Upjohn Company, Kalamazoo, MI 49001.
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c. General Design

1)

2)

3)

Bacteria: P. haemolytica (n=42) and P. multocida (n=48) isolates from the
four-year survey were tested. In addition, the following ATTC isolates
were included as quality control organisms: E. coli ATCC 25922,
Enterococcus faecalis ATCC 29212, Staphylococcus aureus ATCC
29213, and Pseudomonas aeruginosa ATCC 27853.

Antibiotics: Ceftiofir and desfuroylceftiofi.u were tested.

Minimum Inhibitory Concentrations: All isolates were tested using the
NCCLS microdilution broth method. Mueller-Hinton broth (Sensititre,
Westlake, OH) was used as the growth medium. Due to the instability of
desfbroylceftiofiu, all microdilution broth panels containing this compound
were prepared and inoculated on the same day.

d. Results: The results are presented in Table 4.8.

Table 4.8. MIC data for ceftiofhr and desfiroylcefiiofur for BRD pathogens

No. of MIC (pg /mL)

Organism isolates Drug 90% Range

P. haemo[ytica 42 Ceftiofur 0.015 < ().()(334).()3

P. haemolytica 42 Desfuroylceftiofiu 0.015 g ().()()3.0,()3

P. multocida 48 Ceftiofhr < (-).()()3 < ().()()3-(),()15

P. multocida 48 Desfiroylceftiofur 0.0078 < ().()03-().()()78

e. Conclusions: The P. haemolytica and P. mz.dtocida isolates tested were
sensitive to both ceftiofur and its primary metabolize, desfi.uoylceftiofi.u-.
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V. ANIMAL SAFETY

A. Systemic Safety of Ceftiofur Hydrochloride

As previously discussed, ceftiofur hydrochloride administered either SC or IM to cattle
at doses of 0.5 to 1.0 mg CE/lb (1.1 to 2.2 mg CE/kg) BW demonstrated equal relative
plasma bioavailability when compared to an equivalent dose of ceftiofhr sodium
administered IM. The safety of ceftiofhr sodium has been demonstrated in studies
discussed in the FOI Summary for NAXCEL@ Sterile Powder (ceftiofi sodium),
NADA 140-338.

In addition to the previously submitted studies with the sodium salt solution, two
injection site irritation studies were conducted using the ceftiofhr hydrochloride salt
suspension in oil.

B. Injection Site Tolerance

1. Injection Site Tissue Tolerance to Intramuscular Administration of Ceftiofur
Hydrochloride. TR 7219-96-017.

U-642 79A: Single-dose Injection Site Irritation Study of Cefiiofur Hydrochloride
in Cattle When Administered by Intramuscular Injection Four Times Varying
From 12 Hr to 60 Days Before Necropsy. W.J. Seaman and .l.M. Marcek

a. Purpose: To define tissue tolerance and resolution following IM
administration of EXCENEL@ Sterile Suspension.

b. Investigators: W.J. Seaman and J.M. Marcek, Pharmacia & Upjohn
Company, Kalamazoo, MI 49001

c. General Design:

1) Animals: Three groups of four castrated male Holstein cattle were used
in this study. The animals had a body weight range of 380 to
592 pounds at initial dosing.

2) Dosage Form and Route of Administration: Each animal received an IM
injection of ceftiofhr hydrochloride (EXCENEL@ Sterile Suspension,
50 mg CE/mL; Lot 40,597) in the neck and another IM injection in the
rear leg on each of four treatment administration days. A sterile,
16-gauge, 1 inch needle was used to administer each injection. Different
neck and rear leg injection sites were used for each injection day.
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3)

4)

Dosage: 1.0 mg CE/lb (2.2 mg CE/kg) BW/injection was administered for
each injection. The total dose received by each animal each dosing day was
2.0 mg CE/lb (4.4 mg/kg)/day.

Pertinent Parameters Measured: Daily clinical observations included
injection site evaluations. Body weights were obtained before the start of
the study and before necropsy. Injection sites were excised and examined

grossly at necropsy on the following days post-injection:

Group 1: 60,28,24,19

Group2: 15, 13, 11,9

Group 3: 7,5,3, 1

d. Results:

1)

2)

Clinical Observations: Visual and/or palpable tissue changes in response
to injections in neck sites were observed in 4.1 ‘Yoof the animals (2/48
sites), whereas tissue changes in reponse to injections in rear leg sites were
observed in 43.7% of the animals (21/48 sites).

Gross Injection Site Observations: Following intramuscular
administration, areas of discoloration associated with the neck injection
sites persisted through 11 days post-injection; whereas, areas of
discoloration associated with the rear leg injection sites persisted through
28 days post-injection.

e. Conclusion: Evaluations made in this study suggest that intramuscular
injection in the neck results in less tissue reaction than intramuscuhu- injection
in the rear leg. Intramuscular administration of cefliofur hydrochloride

produces grossly apparent blemishes at the injection site that may result in trim
loss of edible tissue at slaughter.
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2. Injection Site Tissue Tolerance to Subcutaneous Administration of Ceftiofir
Hydrochloride. TR 7227-95-026.

U-64279A: Injection Site Tolerance Study of Ceftiofur Hydrochloride Sterile

Suspension in Cattle When Administered Subcutaneously for 5 Days. T.A.
Jackson, D.M. Brussee, and 3.J. Cypher.

a. Purpose: To define tissue tolerance and resolution following SC
administration of EXCENEL@ Sterile Suspension.

b. Investigators: T.A. Jackson, D.M. Brussee, and J.J. Cypher, Pharmacia &
Upjohn Company, Kalamazoo, MI 49001.

c. General Design:

1) Animals: Four groups of four mixed breed beef steers were used in this
study. The animals had a body weight range of 450 to 550 pounds at
initial dosing.

2) Dosage Form and Route of Administration: Ceftiofur hydrochloride

(EXCENEL@ Sterile Suspension, 50 mg/mL; Lot 40,584) was
administered SC using a 16-gauge needle once daily for five consecutive
days. The injections were administered in the right loin, right posterior
neck, right anterior neck, left anterior neck, or lefi posterior neck.

3) Dosage: Animals received a single dose of 0.5 or 1.0 mg CE/lb (1. 1 or 2.2
mg CE/kg) BW on each dosing day. Groups were dosed at the following
times before necropsy:

Groups 1 and 2: 0.5, 1.5,2.5,3.5, and 4.5 days

Groups 3 and 4: 5.5,6.5,7.5,8.5, and 9.5 days

4) Pertinent Parameters Measured: Daily clinical observations included

injection site evaluations. Injection sites were excised and examined
grossly at necropsy.

d. Results:

1) Clinical Observations: Both dose levels resulted in no indications of pain
and only mild, and usually transient, visible tissue changes at the injection
site. Palpable thickening was limited, but lasted somewhat longer than the
visible reactions.
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2) Gross Injection Site Observations: Dissection of injection sites indicated
limited increase in thickness and color changes of the subcutaneous tissue
and/or fascial surface of adjacent muscle, but the underlying muscle mass
was not affected. The fascial surface of the muscle was visibly affected at

time points out to and including 3.5 days after injection and, in most cases,
through 9.5 days after injection.

e. Conclusion: Subcutaneous administration of ceftiofhr hydrochloride produces
grossly apparent blemishes at the injection that may result in trim loss of edible
tissue at slaughter. There were no apparent differences in tissue response to
administration of either dose.

3. Summary of Injection Site Irritation Data

Following administration in the neck (IM or SC), areas of discoloration associated
with the injection site may persist beyond 11 days, resulting in trim loss of edible
tissues at slaughter. Following IM administration in the rear leg, areas of
discoloration associated with the injection site may persist beyond 28 days
resulting in trim loss of edible tissues at slaughter.
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VI. HUMAN SAFETY

A.

B.

Toxicity and Comparative Metabolism (Salts)

The toxicity testing of ceftiofir has been summarized in previous FOI Summaries for
NAXCEL@ (cefiiofir sodium) Sterile Powder (NADA 140-33 8). Additional information
concerning the toxicity testing of ceftioiir, as ceftiofhr hydrochloride, is provided in the
FOI Summary for the original approval of EXCENEL@ (cefiiofi.u hydrochloride) Sterile
Suspension (NADA 140-890) for use in swine. This FOI summarized two additional
studies, one assessed the acute toxicity of ceftiofur hydrochloride, and the other
demonstrated equal oral bioavailability of both salts in the rat.

Calculation of Safe Concentrations

Derivation of the following is in the above-referenced FOI Summaries for NADAs
140-338 and 140-890.

● The lowest No Observed Effect Level (NOEL) from the 90-day oral feeding
studies in both dogs and rats is 30 mgkg body weight (BW).

● The Allowable Daily Intake (ADI) is 0.03 mglkg BW/day or 1.8 mg/day.

. The ADI for milk is 0.008 mg/kg BW/day and the ADI for edible tissues is
0.022 rngikg BW/day.

● Ceftiofiu- is a Category A compound, which will be used in a manner consistent
with a low-use drug. Accordingly, a Safety Factor of 1000 has been used in the
Safe Concentration calculations.

Using the revised food consumption factors, the permitted Safe Concentrations for
total residues of cefliofix in edible tissues determined are presented in Table 6.1.

Table 6.1. Consumption factors and ceftiofur Safe Concentrations for edible tissues

Tksue Daily Consumption (g) Safe Concentration (mg/kg)

Muscle (non-injection) 300 4.40

Liver 100 13.2

Kidney 50 26.4

Fat 50 26.4

Milk 1500 (1.5 L) 0.320

NADA 140-890 Page 23



.

EXCENEL” Sterile Suspension Human Safety

C. Total Residue Depletion and Metabolism Study:

1. Purpose: This pivotal residue study was conducted to determine total residues in

edible tissues, plasma, urine and feces following the IM administration of ceftioti
hydrochloride to cattle. Metabolizes were characterized when sufficient radioactivity
was present in the edible tissue samples, and in plasma and urine.

2. Study Director: Maria G. Beconi-Barker, Ph.D.
Animal Health Drug Metabolism, Unit 7926
Pharmacia & Upjohn, Kalamazoo, MI 49001

3. General Design:

a. Test animals: Six mixed-breed cattle (3 steers/3 heifers) weighing
approximately 236 to 287 kg were used.

b. Dosage form, dosage, and route of administration: 14C-labeled cefiiofur
hydrochloride suspension was adrninistered at 1.11 mg CE/lb BW
(2.45 mg/kg). Five IM injections were administered at 24-hr intervals.

c. Assay: HPLC-RAM.

4. Results - Total Residues (based on total radioactivity):

Table 6.2. Total tissue residues @pm) 12 hours after the last of 5 daily IM injections
of 14C-ceftioti hydrochloride administered at 1.11 mg CE/lb BW (adjusted to
2.45 mg/kg). Data are reported as mean (sol).

Tissue Safe Concentration (ppm) Concentration (ppm)

Muscle

Liver

Kidney

Fat

Injection Site 5 (12 hr)

Injection Site 4 (36 hr)

Injection Site 3 (60 h-)

Injection Site 2 (84 hr)

Injection Site 1 (108 hr)

4.4

13.2

26.4

26.4

.

—

.

—

—

0.24 (0.06)

1.52 (0.23)

7.37 (1.04)

0.41 (0.05)

29.93 (12.93)

9.50 (2.27)

5.49 (2.94)

6.16 (4.42)

1.41 (0.84)

5. Conclusions for Total Residues in Edible Tissues: In the animals administered
the 1.11X the maximum approved dose, total ceftiofur residues in all edible
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tissues other than injection sites were less than half of the Safe Concentrations
12 hours after the last treatment.

6. Results - Metabolism: The metabolize profiles in cattle parenterally administered
ceftiofur sodium or ceftiofir hydrochloride were compared.

a.

b.

Plasma: For cattle administered either ceftiofhr hydrochloride or ceftiofhr
sodium, desfuroylcefiiofir (DFC)-cysteine was the only free plasma
“C-metabolize. The remaining “C-residues were associated with
macromolecules. Following incubation of the macromolecule-associated
fraction with dithioerythritol (DTE), DFC was the only 14C-residue released.

Urine: DFC-dimer was the most abundant initial metabolize in the urine of
cattle administered cefliofur hydrochloride representing 38.0,35.4,31.3,29.5,
and 38.3 0/0of the total radioactivity in urine collected from the initial dose

(+24 h) to 12 h after the fifth dose (+108 h) respectively (values represent 24-h
collection periods). DFC-cysteine was the second most abundant metabolize
initially in the urine of cattle administered ceftiofiu hydrochloride, representing
31.1,35.4,35.9,39.9, and 31.4 % of the total radioactivity in urine collected
from the initial dose (+24 h) to 12 h after the fifth dose (+108 h) respectively.
Parent cetilofhr represented 4.2 to 6.4 Yo.of the total radioactivity in urine
collected. Minor components included parent ceftiofiu and polar metabolizes.
DFC-cysteine, DFC-dimer, parent ceftiofiu and polar metabolizes. The type
and proportion of ceftiofhr-related residues are summarized in Table 6.3.

Table 6.3. 14C-residues found in the urine of cattle following intramuscular
injection of cefiiofhr HC1 at 2.45 mg ceftiofhr e uivalents/kg BW daily for

7
5 days. Values correspond to the percentage of 4C-components that represented,
on the average, more than 5% of the radioactivity eluting from the HPLC.

mean percent (s.d) of total eluting from the HPLC

sample polar and
time= unknowns DFC-cysteine DFC-dimer cetliofur

24 21.2 31.1 (9.4) 38.0(15.2) 4.6 (2.1)

48 20.7 35.4 (9.5) 35.4 (14.3) 4.2 (2.3)

72 22.9 35.9 (10.7) 31.3 (13.2) 5.4 (2.1)

96 14.5 39.9 (10.4) 29.5 (12.3) 4.4 (1.8)

108’ 13.2 31.4 (8.9) 38.3 (12.3) 6.4 (2.5)

‘Hours after first treatment; doses occurred at O,24,48, 72 and 96 h;
bCollections 10 to 12 h after last treatment.
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D.

7.

c. Tissues: In cattle administered ceftiofur hydrochloride, an average of 3.17,0.56,
0.16, and 0.09 mg ceftiofur equivalents/g tissue were extracted from kidney,
liver, muscle, and fat, respectively, using the extracting conditions previously
used for rat tissues. These values represent 43.1, 37.2, 38.3, and 39.9°/0 of the
concentration of ceftiofur-related residues found by combustion, respectively.

1)

2)

3)

Kidney: In cattle administered ceftiofiu hydrochloride, an average of
88.9% of the total residue was macromolecule associated and 11.1 ‘Yofree.
DFC-cysteine was the only free metabolize observed. In cattle administered
cefiiofhr sodium, the majority of the metabolizes were determined to be
bound to macromolecules and treatment of these samples with DTE
yielded entirely DFC indicating that it was the primary metabolize.

Liver, Fat and Muscle: DFC-cysteine was the only radiolabeled metabolize
found in liver and fat in the macromolecule-free fraction. Treatment with
DTE of the macromolecule-associated fraction generated DFC. The
concentration of free radiolabeled cefiiofur and related residues was
insufficient to conduct metabolic profiles in muscle.

Overall: When cattle were administered either celliofur sodium or
ceftiofi hydrochloride intramuscularly, the majority of the dose was
excreted via urine (>55°A), followed by feces (approximately 300A). Dose
recoveries within urine and within feces were similar among doses and
between salts. The distribution of the drug in tissues followed the same

r
attern regardless of the cefliofur salt or of the dose level administered.
4C-residue concentrations in these tissues were similar for both salts.

The type of metabolizes present in the urine of cattle was similar for both
ceftiofiw salts.

Conclusions: Quantitative and qualitative assessments of residue levels and
profiles in bovine tissues, plasma, and urine demonstrate the similarity in
metabolism of ceftiofur administered as either ceftiofhr Na or ceftiofur HC1.

Comparative Metabolism of Ceftiofur in Cattle and Rats

Information concerning the toxicity testing of ceftiofur as ceftiofiu hydrochloride is
addressed in the FOI Summary for EXCENEL@ (ceftiofur hydrochloride) Sterile
Suspension (NADA 140-890) for use in swine. In that summary, the metabolic

profiles of cefliofur in the urine, kidney extracts, and plasma of rats treated orally

with 14C-labeled cefdofi sodium at 700 mg ceftiofur equivalents(CE)/kg B W were

compared to the urine, kidney extracts, and plasma of swine. This supplement

provides a similar comparison to cattle dosed with ceiliollr hydrochloride

intramuscularly for 5 days with 2.45 mg CE/kg BW and the metabolic profiles in

urine of rats treated orally with “C-labeled ceiliofhr sodium and ceftiofi

hydrochloride at 200 mg CE/kg BW.
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The toxicological bridge established between cattle and the rat for NAXCEL* Sterile
Powder (NADA 140-338) was based on the contention that rats treated orally with
ceftiofur sodium are autoexposed to the same metabolizes found in the ceftiofhr sodi~-
treated cattle. By extension, rats treated with ceftiofhr sodium are autoexposed to the
metabolizes found in ceftiofur hydrochloride-treated cattle.

1.

2.

3.

Urine: The most abundant metabolize in the 8- and 24-h urine sample from rats after
oral dosing with ceftiofhr sodium at a dose of 700 mg CE/kg BW was cefiiofiu
sulfoxide cysteine ester (31 and 37°/0, respectively). Other significant metabolizes
were polar devoid of a f3-lactam ring (27 and 24°/0 in the 8- and 24-h samples,
respectively) and Dl?C-dimer(11 and 10“A in the 8- and 24-h samples, respectively).
Parent ceftiofur and DFC-cysteine were found as minor components (<5Yo). Twelve

hours after oral dosing of rats with either ceftiofbr sodium or ceftiofir hydrochloride
at 200 mg CE/kg BW, the most abundant metabolize was also ceftiofi sulfoxide
cysteine ester (39 and 36°/0, respectively). Other significant metabolizes were polar
devoid of a fi-lactam ring (26 and 1lYo, respectively), desiiroylceftiofhr(15 and
35%, respectively), and DFC-cysteine(13 and 9Y0, respectively). Parent ceftiofhr
and DFC-dimer were found as minor components (<50/0). The most abundant
metabolize in cattle urine collected from the time the last dose was administered until
the animals were euthanatized 12 h later wasDFC-dimer(38°A). DFC-cysteine
(3 l%), parent cefiiofbr (6’Yo)and polar metabolizes (2%) were components of cattle
urine collected during this period. The cefiiofhr sulfoxide cysteine ester metabolize
found in rat urine was not observed in cattle urine.

All of the metabolizes found in cefiiofhr hydrochloride-treated cattle urine were
found in ceftiofur sodium and cefiiofir hydrochloride-treated rat urine for a
complete qualitative match. Quantitatively, cattle tended to produce DFC-dimer
and DFC-cysteine in larger proportions than did rats.

Kidney: In cattle, approximately 75?40of the kidney metabolizes were conjugated
to macromolecules, with the remainder free. DFC-cysteine was the predominant
component of the fraction not conjugated to macromolecules. In rats, 63.9 to
70,2% of the kidney metabolizes were found bound to macromolecules, with the
remainder free.

In both species, ceftiofkr-related residues were predominantly found as
macromolecule conjugates. The rat kidney extracts contained all the metabolizes
found in bovine kidney extracts plus additional metabolizes not found in the
bovine Kidney extracts.

Plasma: On average, 90.0 to 94.2V0 of the ceftiofir-related residues found were
conjugated in cattle plasma. DFC-cysteine was the only metabolize detected not
conjugated to macromolecules. In rat plasma, approximately 72.3°/0 of the
cefiiofur-related residues found were conjugated with macromolecules, with the
remainder free.

NADA 140-890 Page 27



.

EXCENEL” Sterile Suspension Human Safety

4.

In both species, ceftiofi.u--related residues were predominantly found as
macromolecule conjugates. Rat plasma contained all the metabolizes found in
bovine plasma plus additional metabolizes not found in bovine plasma.

Conclusions: These data demonstrate that the rat was auto-exposed to metabolizes
to which humans would be exposed as a result of eating tissues from cefliofhr-
treated cattle. Therefore, the toxicology studies in the rat accurately reflect the
toxicity of the metabolizes to which humans would be exposed.

E. Tissue Residues Depletion Study

1.

2.

3.

Purpose: This study was designed to measure concentrations of cefiiofur and related
metabolizes using a non-radiolabeled HPLC-DCA assay in tissues of cattle 12-hr after
the last of five daily subcutaneous injections of ceftiofur hydrochloride administered at
the highest approved dosage.

Study Director: Scott A. Brown D.V.M., Ph.D.
Animal Health Drug Metabolism, Unit 7926
Pharmacia & Upjohn, Kalamazoo, Michigan 49001

The animal phase of this study took place at: Southwest Bio-Labs, Rancho
Brazito, Mesilla Park, New Mexico.

General Design:

a.

b.

c.

d.

Test animals: Fourteen Hereford-cross cattle (7 steers, 7 heifers; 305 to 455
kg body weight) were used in this study. Two cattle served as untreated
controls that were euthanatized along with the other cattle to obtain drug-naive
tissues for assay purposes. Twelve cattle were in a single treatment group and
randomly allotted by sex and weight into 2 separate blocks such that each
block had an equal number of males and females. All cattle were humanely
slaughtered approximately 12 hours after the last injection.

Dosage form and route of administration: Ceftiofur hydrochloride sterile

suspension (50 mg/mL) was administered as a subcutaneous injection in the
neck region. Injections 1, 3, and 4 were administered on the left side of the
neck, and Injections 2 and 5 were administered on the right side of the neck.

Dosage: Each animal received 5 daily injections of 1.0 mg CE/lb (2.2 mglkg) BW.

Pertinent parameters measured: Concentrations of ceftiofim and related
metabolizes were determined by HPLC-DCA assay in liver, kidney, and skeletal
muscle (non-injection site) collected 12 h after the last dose and in the
subcutaneous injection site at 12 and 36 h after last injection. The total weight
of injection site and underlying muscle removed was approximately 500 grams.
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f. Results: No clinical signs of irritation (except for local transient swelling at
injection sites) were observed during the course of the study. Tissue residue
concentrations and concentrations of ceftiofhr and desfuroylceiliofi,u-
metabolizes for the subcutaneous injections site are provided in Table 6.4.

Table 6.4. Mean concentrations of ceftiofur and desfuroylceftiofur metabolizes
12 and 36 h (inj. site only) after the last of 5 daily subcutaneous injections of
ceftiofiu- hydrochloride administered at 1.0 mg CE/lb BW (2.2 mg/kg)

Mean (s.d.) Concentration (ppm)

Sample Muscle Muscle
Time (hr) Liver Kidney (non-injection) Injection Site

12 0.990 (0.254) 4.06 (0.605) 0.204 (0.044) 96.3 (70.9)

36 7.86 (10.4)

g. Conclusions:

1) Kidney: Of the edible tissues, residues are highest in kidney, the target
tissue. Mean kidney residues are approximately half the tolerance (see ,.
VI. G.) at 12 hours withdrawal.

2) Subcutaneous Injection Site: Residues at the subcutaneous injection site
are high and extremely variable. At 12 hours withdrawal, drug levels at the
injection site are unsafe and do not support a zero withdrawal (see VI. H.).

F. Milk Residue Decline Studies

1. Background: Metabolism studies conducted in the target species and rat demonstrated
that ceftiofiu-, regardless of whether it is administered as the hydrochloride or the
sodium salt, is rapidly metabolized to desfi.moylceftiofur (DFC), the microbiologically
active metabolize. Identical types of metabolizes are found in the animal after
administration of either salt of ceftiofiu. Milk is an ultrafiltrate of plasma and all
ceftiofur metabolizes in milk resulting fi-om the pareteral administration of ceftio.fiu are
derived from plasma. The metabolizes in blood provided to the udder are identical for
either ceftiofw salt. Similarly assay methodology and relationships between marker
and total residues are valid for both cefdofur salts.

a. Residue foundation: The approval of ceftiofiu- sodium for use in lactating dairy
cattle with no milk discard was based on total (radiolabeled) studies conducted
at 2.2 mg CE/kg B W. This study demonstrated that residue concentration in
milk following administration of ceftiofbr sodium during 5 days of treatment
and for 120 h after the fifth treatment were significantly below the established
Safe Concentration (lactating cattle supplement to NADA 140-338).
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b. Analytical methodology: Since the metabolizes detected after administration of
either ceftiofi-u- salt are identical, the same assay methodology used (for
ceftiofur sodium) for determination and quantitation of “marker residues”, is
appropriate for determination of residue concentrations in milk after the
administration of ceftiofur hydrochloride. Based on the indistinguishable
metabolism between both salts, the conversion factor from “marker residue” to
total residues derived for ceftiofur sodium is valid for cefiiofiu- hydrochloride.

c. Assays: Milk residue concentrations were re-calculated from the pivotal
ceft.iofhr sodium “C study using the HPLC-DCA assay. Values initially
determined using HPLC-DCA-IS assay, an assay employing an internal
standard, were reevaluated using an HPLC-DCA-RE assay, which does not
utilize an internal standard.

A conversion factor of 1.34 is accepted for estimating total residues
[14C-cel?iofur equivalents mg/kg (mg/L)] from concentrations obtained with the
HPLC-DCA-RE assay for milk in cattle, sheep, and goats.

2. Pivotal residue study in lactating dairy cattle after ceftiofur hydrochloride
administrations.

a. Purpose: This study was conducted to determine residues in milk of lactating
cows after intramuscular and subcutaneous administration of ceftiofur
hydrochloride. The residue concentrations were determined using the HPLC-
DCA assay. Milk samples were also tested with common screening assays.

b. Objective: This pivotal study was designed to determine the concentrations of
ceftiofiu-related residues containing an intact fi-lactarn ring, and the level of
microbiologically-active and receptor-recognized residues in milk from individual
cows collected at approximately O, 12, and 24 h after the first and approximately
12,24, 36, and 48 h after the last of 5 daily injections of ceftiofur hydrochloride
sterile suspension administered intramuscularly at 1.0 mg CE/lb (2.2 mg/kg) BW.
Additional treatment groups include ceftiofur hydrochloride sterile suspension
administered subcutaneously at 0.45 mg CE/lb (1.0 mg/kg) BW or cefliofiu
sodium administered intramuscularly at 0.45 mg CE/lb (1.0 mg/kg) BW.

c. Study Director: Edward Robb, D.V.M. M.S.
Worldwide Animal Health
Clinical Research and Product Development Unit 9690
Pharmacia and Upjohn., Kalamazoo, MI 49001

The animal phase of this study took place at Lockshore Farms, Richland,
Michigan.
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The analytical phase was conducted at Pharmacia and Upjohn, Kalamazoo,
Michigan.

d. Test animals: Forty-eight (48) lactating Holstein cows with a weight range of
533 to 718 kg (1 175 to 1584 lbs), not exceeding 270 days in lactation and a
somatic cell count of< 600,000 cells/mL were used. Within blocks, animals
were randomly assigned to one of the three treatments.

e. Dosage form and route of administration: Ceftiofhr hydrochloride sterile
suspension (50 mg/mL) was administered subcutaneously and intramuscularly,
respectively. Cefiiofur sodium sterile powder (50 mg/mL) was administered
intramuscularly. Intramuscular injections were administered in the
semitendonosus muscle, and subcutaneous injections were administered in the
cervical neck (pre-scapular). Injections were administered on alternating sides
of the animal (right or left) from day to day.

f. Dosage: Each cow received five daily injections, at approximately 24-h
intervals, of ceftiofur hydrochloride at 1.0 mg CE/lb (2.2 mg/ kg) BW
administered intramuscularly or 0.45 mg CE/lb (1.0 mg/kg) BW administered
subcutaneously or ceftiofur sodium at 0.45 mg CE/lb (1.0 mg/kg) BW
administered intramuscularly.

g. Test duration: The cows were treated for a total of 5 consecutive days at 24-h
intervals. Milk samples were collected at 12-h intervals for up to 36 h
following the last treatment.

h. Pertinent parameters measured: The HPLC-DCA-IS assay was used for the

determination and quantification of $lactam containing ceftiofi.u-residues
(LOQ = 50 ~g/L). Data obtained from the HPLC-DCA-IS assay was re-
calculated using the HPLC-DCA-RE criteria (LOQ =56 pg/L). The following
milk screening tests were used: Bacillus stearothermophilus Disc Assay

(BSDA-PMO), Idexx SNAPTM $-lactam test, Gist brocades Delvotest@ P
MINI (Delvotest P), Charm-II@ Tablet Beta-lactam Test (Competitive Assay)
(Charm-II), Charm Bacillus stearothem~ophilus Disc Assay (Charm-BSDA),
Idetek LacTek~ B-L (beta-lactam), Idetek LacTekTM CEF (ceftiofur) and the
BR Blue Star Test (Brilliant Black Reduction Test.

i. Results:

1) HPLC - Only results from the ceftiofir hydrochloride 1.0 mg CE/lb
(2.2 mg/kg) BW intramuscular treatment group are reported in this
summary. Results are summarized in Table 6.5.
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Table 6.5. Summary of Milk Assay/Screen Results: Ceftiofur
hydrochloride 1.0 mg CE/lb (2.2 mg/ kg) BW intramuscular, for 5 days

Assay Results Screening Results
HPLC-DCA-RE No. of PositivesTest/Total Tests

Sample Time BSDA-Charrn H
Pre- and Charm BSDA

Post-Treatment No. >LOQ Mean*SD Idexx SNAPm Idetek B-L BR Blue Star
(days + hours) Total No. (p#L) 13-Lactam Test Idetek CEF Delvotest-P

Pretreatment 0/16 NA 0/1 6 0/8 0/16

Day 1 + 12 1/16 58 4/16 0/8 0/16

Day 1 +24 0/16 NA 0/16 0/8 0/16

Day5 + 12 7/16 63.4* 9.0 12/16 0/8 0/16

Day 5 +24 0/16 NA 1/16 0/8 0/16

Day 5 +36 0/16 NA 0/16 0/8 0/16

2) Screening tests: The results for the BSDA-PMO, Delvotest-P, Charm Test II,
Charm BSDA, LacTek i3-lactarn and LacTek CEF Assays, Idexx SNAP Test
and the BR Blue Star Tests are all negative except for the Idexx SNAP Test.
The Idexx SNAP Beta-Lactam Test was positive for individual composite
milk samples during treatment and for up to 24 hours post-treatment.

j. Conclusion: After intramuscular administration of ceftiofhr hydrochloride to
lactating dairy cattle at 1.0 mg CE/lb (2.2 mg/kg) BW, residue concentrations
of ceftiofbr-related metabolizes containing an intact 13-lactam ring were below
56 pg/L (LOQ of the RE assay) in most instances. Exceptions were one
sample at 12 h after the first dose (58 pg/L) and approximately 50°/0 of the
samples at 12 h after the last dose (concentrations ranging between 58 and
82 pg/L). The highest daily mean concentration was 63.4 pg/L on
Day 5 +12 h; the highest observed individual sample concentration was
82.0 pg/L using the HPLC-DCA-RE recalculation procedures. When these
values are multiplied by the milk total adjustment factor of 1.34, total residue
concentrations are 85.0 (mean) and 109.8 pg/mL (individual), respectively.
Therefore, all values observed are less than one half of the revised ceftioti
milk Safe Concentration of 320 pg/L.
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G.

H.

I.

J.

Tolerances

At the present time, cefiiofur Na is approved for use in cattle, swine, day-old chickens,
day-old turkey poults and sheep with a zero withdrawal. Ceftiofur HC1 is approved
for use in swine via the intramuscular route of administration with a zero withdrawal.
Tolerances were not required for these approvals and there has been no official
analytical method for the determination of residues of ceftiofhr either in edible tissues
or in milk.

Due to the unsafe injection site residues following subcutaneous administration of
cefiiofhr in cattle, ceftiofhr HC1 cannot be approved for use in cattle with a zero-day
withdrawal. Therefore, to protect the public health, tolerances will be established for
cattle residues in kidney, Iiver, and muscle.

The tolerance for the marker residue, desfuroylceftiofhr, in the target tissue, kidney, is
8 ppm. Thus, when residues of the marker residue in kidney tissue have depleted to
less than 8 ppm, residues in the four principal edible tissues will have depleted to
below their safe concentration.

A tolerance of 2 ppm is established for residues of desfuroylceftiofur in liver, and a
tolerance of 1 ppm is established for residues of desfiroylceftiofim in muscle. Since
neither liver nor muscle is the target tissue, tolerances for desfuroylceftiofbr residues
in these tissues will serve to monitor residues in liver and muscle tissue, respectively,
and cannot be appIied to other tissues.

A tolerance of 100 ppb is established for residues of desfhroylcefiiofur, the marker
residue, in milk.

Withdrawal Time

Due to unsafe levels of drug at the injection site, a two (2) day withdrawal period is
established for the use of ceftiofur HC1 in cattle by BOTH the subcutaneous and
intramuscular routes of administration.

Regulatory Method

The official regulatory analytical method for residues of desfuroylceftiofur in tissues
is the HPLC-DCA-BF method. The official analytical method for residues of
desfuroylceftiofur in milk is the HPLC-DCA-RE assay.

User Safety

Studies to evaluate the safety of ceftiofhr to users are discussed in detail in the
FOI Summary for NADA 140-338 (NAXCEL Sterile Powder).
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VII. AGENCY CONCLUSIONS

The data submitted in support of this supplemental NADA comply with the requirements
of Section 512 of the Federal Food, Drug, and Cosmetic Act and 21 CFR514 of the
implementing regulations. The data demonstrate that EXCENEL@ (ceftiofur
hydrochloride) Sterile Suspension when administered as intramuscular or subcutaneous
injection to cattle, is safe and effective for the treatment of bovine respiratory disease

(BRD) associated with Pasteurella multocida, P. haemolytica, and Haemophilus somnus,
and for the treatment of acute bovine interdigital necrobacillosis (foot rot) associated with
Fusobacterium necrophorum and Bacteroides melaninogenicus.

Tolerances are established for ceftiofir residues in kidney, liver, and muscle. The
tolerance for the marker residue, desfuroylceftiofur, in the target tissue, kidney, is 8 ppm.
The tolerances for residues of desfioylcefiiofur in liver and muscle are established at
2 ppm and 1 ppm, respectively. The official regulatory analytical method for residues of
desfuroylceftiofur in tissues is the HPLC-DCA-BF method. A tolerance of 100 ppb is
established for residues of desfuroylceftiofiu-, the marker residue, in milk. The official
analytical method for residues of desfuroylceftiofix in milk is the HPLC-DCA-RE assay.

Due to the unsafe levels of drug at the injection site, a two (2) day withdrawal period is

established for the use of ceftiofi HCI in cattle by both the subcutaneous and intramuscular

routes of administration.

The product remains a prescription drug for safe and effective use by or on the order of a
licensed veterinarian.

In accordance with 21 CFR 514. 106(b)(2)(vii), this is a Category II change which did not

require a reevaluation of the human food and target animal safety data in the parent application.

The agency has carefilly considered the potential environmental effects of this action and has
determined under 21 CFR 25.33(d)(5) that this action is of a type that does not individually or
cumulatively have a significant impact on the human environment. Therefore, neither an
environmental assessment nor an environmental impact statement is required.

Under Section 512 (c)(2) (F)(iii) of the Federal Food, Drug, and Cosmetic Act, this approval
for food producing animals qualifies for THREEyears of marketing exclusivity beginning on
the date of approval because the supplemental application contains substantial evidence of
the effectiveness of the drug involved, any studies of animal safety, or, in the case of food

producing animals, human food safety studies (other than bioequivalence or residue
studies) required for the approval of the supplement and conducted or sponsored by the
applicant. The THREEyears of marketing exclusivity applies only to the indications in the
new species (cattle) for which the supplemental application is approved.

EXCENEL@ Sterile Suspension is under patent number U.S. 4,902,683 expiring
February 20,2007.
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VIII. APPROVED PRODUCT LABELING

A copy of the facsimile labeling, including the package insert, is attached to this
document.
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cc:

Sponsor’s courtesy copy
HFV-199/NADA 140890 C-0025
HFV-2 (Special Mailing List)
HFV-12 (FOI Stafl)
HFV-102 (GADQC Reserve Copy)
HFV-102 Green Book (N. Turner)
HFV-133 (Das)
HFA-305 (Dockets Management Branch)
HFR-MW255 DET-DO

HFV-133:NKDas:7/10/98 :594-1659

ec: CVM Records\ONADE\W 140890\C0025FOI. SUM

NADA 140-890 Page 36



,-

+

NDC 0009.3504-03 100 mL

t
qlool-oswl

E@ CEI$J$J
I qm0’1-5’0 I

eluWJ

ql .LC- Zmul I WOW LZ’Z-9C L eulMg
I

WamW Net for human w. Keep out d reach CAduklmn. To avmd paibb zhrg+e
rmctlm, !mers. re .du&d to avdd dnea confacl cdth. pmducf wfh NM skin or

ceftiofur hydrochloride sterile suspension other mm!m nwmbrrmes SM pack- i-merl for oompbte prcducf idc.mt!ca.

Equiwalmf to RESIWEWAFINlfUI

50mgpermL
Swm.: No pre-slau tar meat withdr.waf time IS r. Q.ired,
Cslt18: Tr*at.d oatt. mud rml b+ a).ughmred Ior 48 hotus
(2 days) folbwing lam tr.atnmnt bc.uea .m.fe levels of d

cdtiofur *P
?*rem. m u th. mpctwn sif.s, Nu rmlk dmca fd time u r.qww

For Inf,wmmcul.r ●nd WJbeutmmous Inj.cfim in c8ttfo ●nd
when this product 8s .s.d .c.cmdmg to Iabd d$r.ctions A

Intrmrwscular Inj.cf ion In swhw.
wittx+mlal p9ri0dhnn0t bmn9d0tAshej rn~lklgcat’.w.
Oa motumemcakfa bo procmwdfornd,

Thk Prc.duel Mrj B* U.sd fn Lactating D*KY Cattf.. +

Caution: Fed+ml (USA) law restricts rnts tig to use by m m
the ordar of a Icensed veterkmnan,

SIOfO at mr&olbd man t~atww 217 to 25. C (SW 1077 F) @o US?I
Pmfecf from lfwziW.

Restmctd Dm&Use Only As Oirecfed (Callhxnia) EM$I mL cuntati mffiofy f@rcehb& 6q$imbrd to 50 mg caffbfu (0.S0 mg
For Use in Anlrrals Oniy
WOA #i40-391 APPIVVed by FOA

ph~~_~~~~-atea~~~~O,l) ,,,2. ,@

Pharmacia&Upjohn
Composition Umt 2566 miifl

,.0.”., ..s ,

EXCENEL 3504-03 %1 682 ‘i%;;O 103B CY1Y7”””E’ ‘
SIZE ,MPR,N, ,IZE DRAw14c , ,0,,,, , OATS

6.125 x 2 in.

7Y,ESE1.“

0.6875 x 2 in. PD1211 7130/98 L. Amos
*.W IWAL*SO”M,TWN

I Imorint Area Location. I oft Side / Nn Varnish I



.
~ ..–--—––––––––

,

—

Excenel@

,.

Phannacia ‘1
&Upjohn

brand of ceftiofur hydrochloride sterile suspension

For intramuscular and subcutaneous use ht cattie and intramus-
cular use in swine. This product may be used in iactating dairy
cattie.

CAUTiON: Federai (USA) iaw restricts this drug to use by or on the
order of a iicensed veterinarian.

EOLSZS9L80

IIIIIRllllIII
III11111IIIln

0816323103

DESCf71PlfON
EXCENEL SterUe Susp+nslon k a randy to uss torrmrlatlon that oonfdns the hydrocfb

tide ssft of csftfofur, whkh la a broad apactrum caphafospodn sntibioflc.
Each mL of this resdy-to-vsa sterile suspension corrtsfns csffiofur hydroohloddo squfva-

lent to 50 MS cdflohrr, 0.50 mg phosphoflpon, 1.5 mg sorbitsn morrooleate and cdtonssed
oil.

● HCI

Figure 1

Chemical Name of Cefffofur Hydrochloddw 5-TMa-l -azabf.qol~4,2.0]oot.2 -sne.2usrbosyflc
acid, 7-[[(2-amlno-4-thlazolyl)(methoxylmlno)-ace~l]amlno]-3-[[(2-furanylcarbonyl)
fhlo]mefhyff-S-oxo-,hydrochlorfde salt [6R-@,713(~JJ.

CUNICAL PHARMACOLOGY
Swlrre: Cefllofur administered as either ceftlofur sodium or ceftlofur hydrochloride k
mefcbollzed rapMly to desfuroylceftlofw, the prfmary metabolize. Admlnlsfratfon of ceftlofur
to swfne se elfher the sodium or hydrochloride saff provfdes effective cancwrtrstions of c.f-
flofur and dssfuroylceffiofur metabolltes In plasma above the MICW for ths Labeled
pathogens: Actlnobaclflus pleurvpneumoniae, Pasteursf!e mulfodds, Streptococcus SUIS
and Sa/mone//a cho/eraesu/s for the 24 hour (h) pwfod befwasn ths dcrslng intervals. Tha
MICW for Sahwrreffa choferaasws (1.0 ~g/mL) Is hlghar than the other three pathogsns
end plscma concentraflons excscd this value for the entire dosing Intewaf only after Ure
2,27 mgllb (5.0 mgkg) body weight (BW) dose.

c
c
c

1(
Ii
*
h
w
ft
S1
rE
1.
cc
r+
ti\
!0

(F

at

h

(L,..



,
,.

.

,

,.:-..., ,....,,, ,,. ,.,, .,.; ,. .,:...... ......

Comparative ❑loavallablllty Summary
Comparable plasma concentrations of ceftiotur administered ss cc fttofur hydrochloride

sterile suspension (EXCENEL Stedle Suspension) or ceftiofur sodium sterile solution
(NAXCEL* Sterile Powder) were damonshatsd after Intramuscular admlnlstraflon of 2.27 mg
cettfotur cqulvalentsilb (5.0 mgkg) BW. See Table 1 and FiWSTe 2.

~ Swine plasma concentrations and related parcrneters” of ceftiofut and desfuroyl-
ceftiofur metabolltes after EXCENEL Sterile Suspension (mfflofw hydrochloride sfertle
auspenslon, 50 mg/mL) or NAXCEL Sterfle Powder (aftiofur sodium steffle powder,
50 mg/mL) administered at 2.27 mgrlb cdfiofur squlvskrttcrlb (S.0 m@g) BW IM.

CtiXpg/mL: 26.1 ● 5.02

t

29.2 * S.of

-h: 0.66 -2.0 (rsnge) 0.3S -2.0 (tange)

AUCSLa
pg.lrJmL 321 * 50.2 314 *65.1

tmh: 16.2 * 1.55 14.0 ● 1.23
C24 ~pgfmk 3,45 * 0.431 9.53 ● 0.791
Cn ~pg/mL 0.518 ●0.126 0.407 ● 0.0676.,
tx~h: 93.8 * 7.96 85.0 * 7.71

f)e$tftfon=
-= - msxlmum pfssma concentration In fsghnL

t- - fhe time after Initfct Inlecffon to Wren C- occurs, mestcrsrad In hours.

the area under the plsem.s concantratlon vs. ttme curve from time of Injactfon
&&efi%-of quanfkction of the assay (O. 15 pg/mL).

ttm - the plasma half life of the drug In trams.

C24 ~ - tha corrcenfratton of drug at 24 h after acbninlstrstfon.

Cn ~ - the concentration of drug at 72 h affer a&nfnietmtfon.

~.2 - the time (In tmura) ptasma concentretlcvw mmafn above 0.2 fsglrn~

“ Due to significant period effect and si@ffcsnt sequence effact In fhls study, stats fmrrr
period 1 onfy were used to evaluate these peremetere.

EiOWG2. s~ne Plasma ~ncentraffOn~ of ~ffkfw arsd deefumybettiofur mefabofltes after
EXCENEL Sterile Suspension (cefflotur hydrochforfde sterile suspsmclon, SO mg/mL) or
NAXCEL Sterfte Powder (csftiofur sodtum stetits powder, 50 mg/rnL) wets adminlstared
intramuscufarfy at 2.27 mg cefflotur equivetenf.wlb (5.0 m@l@ SW.

-.
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Concentrations of totcf caftlofur in the lungs of pigs administered radiolabelcd cettiofur at
2.27 or 3.41 mg cdffofw equlvalentsflb (5.0 or 7.5 mgrlcg) BW 12 h after the Icat of three
dsify intramuscular injections et 24 h intewsts averagad 3.66 srrd 5.63 pg/g.
Cattfe Ccfffofur administered as either caftfofw codium or ccfffofur hydrocfrtoffdc Is msfcb-
ollzed rspidfy to desfrsroytceftlofur, the prtmaiy mefsbofite. Admlnlstrstlon of cefflofur to
cattle as either the sodium or hydrochlodde At provfdes eflcctfve concentrations of cc4fio-
fur and desfuroyfccttlotur mefcbotites in plasma ebove fha Ml% for the bovfna respirsdoty
disease (EtRD) label pathogens Pasteur’da h.semofyffca, Pesteurdla multoclda and
ffeafnophllus somnus for atIec.st43h. The relaflonshlp bctvmen pleerna concentrsctfons of
ceftfofur cnd desfuroyicsftiotw metabolizes shove the Ml% fn plaerna and eftfcacy has not
been established for the treatment of bovine intwdfgifcl nccrobccillosis (foot rot) associated
with Fusobacteffum necrvphowm and &scfem/dss melanfnogenlcus.
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Compsratfve Bloavallablllfy Summary
Tfw comparabfflty of pfasma concentrations of ceftfofur followhg arkninistratlon of cafffo.

fur hydmchlorfds sterile suspension (EXCENEL Slerffs Suspwwion) or caflfohsr 8odium ster-
Ife sofutfon (NAXCEL Sterlfs Powder) was demorwtrsted after Intmmuscular or suf.wuta-
rreous admlnl.strsffon of cefffofur hydrochkwlda and intramuscular adminlstrafion of oefffofur
sodium et 1.0 mg osfffofur equlvalentwlb (2.2 mgkg) BW. Sss Tcbfe 2 end Figure S.

~ Cafffe pf=ma ~cenbati~~ end rafated parameters of cafftofur and deshsroyfcd-
ffofur rnafabolltes after EXCENEL Sterffs Suspanskm (cafftofur hydrochforfds sterfle susparr.
don, 50 mg/mL) administered Intramuscularly or subcutsneousfy at 1.0 mg cefflofur aquiva-
Ierrtsrlb (2.2 mgrkg) SW and NAXCEL SIerile Powder (ceftlofur sodium sterile powder,
50 mg/rnL) administered kdramusculsrfy at 1.0 mg dtfofur equlvalsnfstlb (2.2 mfplrg) BW.

C- f@mL

&h

f90.2 h

AUC&Lw

Pg.hrinL

ttn h

%4 h I$YML

C,e ~ fr@mL

Cafffofur hydrochloride
IM Sc

11.0*1.69 8.56 ● 1.89

t-4 (ranga) 1-5 (mnga)

80.5 * 8.27 51.0 ● 8.53

180 * 30.7 95.4 * 17.8

12.0 * 2.83 11.5 * 2.57

1.47 * 0.3s0 0.228 * 0.257

0.340 *O,11O 0.271 * 0.0S8

Cafffofur eodfm
lMt

14.4 -i6.5

0.33-3.0
E4.7-80!e

115-142

9.50 -11.1

0.86-1.18

0.250-0.288

Deffnitforw
c- - maximum concentration of drug In plssma in pg/mL

t- - fhe time after hltlel Injactfon to tin C- occurs, mciasumd h hours
t~2 - fho ffme (fn hours) plesma drug concentrations remain SibOVe 0.2 pghnL

AUCWm - the ama under the plasma drug concentration VS. time curve from Urns of
hjactfon to the ffmlt of quantitatfon of the assay (0.1 5 pg/mL)

tin - the drug hsff life In plasma expressed In hours

%4 h - fhs P~ma drug wncentratfon 24 h after atmhlstmtfon
CM ~ - the pfeema drug concentrcffon 48 h after admhlsksthn

1 Values represent the sapamte meens from esoh study.

Elsw4JL CMfa fhwm Concentraffons of cefflofur end dssfuroybftlofur rnetsbdffss aRer
administration of 1.0 mg ceftlofur equivalents/fb (2.2 mg/kg) BW of EXCENEL Sterffa
Suspanslon (cdtfofur hydrochloride sterfle suspenskm, 50 mghnL) by Infmmrmcular or mib.
cufenaous Ir@ffon or NAXCEL Stw’ffa Powder (cafffofur sodium sterile powder, 50 mgfrnL)
by Intrsmuacular hj.scffon.
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Tofsl residues of ceffiofur were measured In fhe lungs of catffe admhlstemd redfofsbeled
ceftlofur et 1.0 mg cefflofur squfvalentdtb (2.2 mgkg) BW at 24 h Intervals for five con.secu.
five days. Twelve h after the Ifffh Injection of csftlofur hydmchforkfa, Iotat ceftiofur cancen.
tralkms in the lung averaged 1.15 pg/g, while total ceftfofur concentrations in the lung 8 h
after tha fifth cefffofur .miMm fnjection sveraged 1.18 pg/g.
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MICROBIOLOGY
EXCENEL Sterile Suspension Is a ready to use formulation thal contains the hydrochloride
salt of ccftiohw, which k a bread spadrum cephalosporfn anflblofk active against gmm-pos-
Itlve and gram-nagativo bacteria Inctuding fl-fade,mase-producing drains. Like other
caphclosporfn.s, ceftlofur k bacterfocidst, In WtI, resulting In Inhlbltion of call wail eynlhesk.

fn titru .ccfMfy has baan demondmted for cdfiofur against grarn~eitive organisms such
as Actinomycas pyogenas, and other gram -negctlve orgcnisms, such as Esefradchfa cdl
and Sdmonefk &pfr/mudum. Caftiofur was etfectlva wlwn tested In a vmfefy of mw~ dlS-
ease medals Invotvlng Escherfdrla cdl, Pasfeurelk mu ffod& and salmonella Ijphlmwfum.
Ml% values for caftiotur egalnst olher pathogens are as follows: Sdmoneffa typhhnwhsm
(98 isolates), 2,o pglm~ Escharfchk cdl (94 isolates), 1.0 p@mL Tha cfinical .dgnifkartoe
of these findings is not known.
Swlnsx Studies with caftiofur have demonstrated /n vifru and /n vfvo activity against g~-
negatlve pathogens, including Actlnobacllfus (Haemophilus) pleuropneumonlae,
Pasteurella mu[foclda. Salmonella choleraesuls, and the gram-positive pathogen
Streptococcus SUIS type 2, all of which can ba assodatad wffh swine bacteria! respiratory
diseaca - SRD (wfne bacterial pneumonia). A summary of minimum Inhibitory concentm-
tions (MiC) Ior SRD pathogens is pmvlded in Tabte S.
Cattle: Studies with cefflofur have demonstrated /n vlfro and In v/vo activity against
Pasteum//a haemofytlca. Pasteureffa muftoofda and Haemophi/us scvrmus, the three major
pathogenic bacterfa assockdad with bovlrra respiratory disease (BRD, pneumonia, shipping
fever). A summary of MIC data for SRD pathogens Is provided In Table 9.

Studies with ceftiofur have demonstrated /n vltrw and /n VWO activity against Fuso-
bacfedum necrophonrm and Bactemldes melanhmgenlcus, two O( the major pathog+rsk
anaerobic bacteria ssaociatad with aoote bovtne interdl@d nacrobadllosls (foot mt, @o.
dermatitis).

Anffmicroblal Suscaptfblllty
A summary of MIC data for swtne (f 992-1993) and cattle (1968-1 ‘492) pafh~ns is pra-

sentad in Table 3. Cllnlcal Isolates ware obtained In the United States. Tesffng foliowad
NCCLS Guidelines (National Commiffee fm Ctfnicai LaborafoW Standards).

= Minimum lnhlbltOy ~ncentrati~s for Cafflofur Against SRO and WfD Clinical

I MIC POAIIL

Orgmdem (*of ctrdne taatad) Ranga ! MiCW~ I Mode I
Swine I I I I

Acffnobaciffus
pfauroormumonlae (83) I S0.03-008 I awl I SO.03 I

! Pasfeurd/e multoclda (74) I SO.03 -0.06 I <0.03 I $m.os I
I srraotococcus Suls (94) I S0.03 -1.0 ! 0.25 I 0.03 I

! Sdmoneffa cholemesuls {50) I 1.0-2.0 I 1.0 I 1.0 I
I Cattfe I I 1 I
I Pastewalfa ha.mc$-iics (42) 1 SO.003 -0.03 I 0,015 I 0.0078 I.
I Pasteurafla mulfodds (43) I SO.003 -0.015 1 <0.003 1 <0.003 1

I Haanmphllus somnus (59)
I

no rarr~
I

SO.0019 SO.0019
I

1Minimum Inhlbltory concentration for 90% of the icok+as.
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I brand of ceftiofur hydrochloride sterile suspension

Ba.sad on tha phamracoklnatic studias of caftiofur in swine and aafffe after a singk lntra-
mrsscular InjectIon of 1.36102.27 mg cettfofur equfvaferrtsflb (3.0 105.0 m@rg) SW (swine)
or 0.5 to 1.0 mg ceffiohw aqufvalantslfb ( 1.1 to 2.2 mgrkg) SW (catffa) and the MIC and disk
(30 frg) dlffuskm data, tha following breakpoints are recommen&3 by NCCLS.

Zone Dlametar (mm) MfC (p@mL) Intarpretetton
221 s 2.0 (S) Susceptible
18-20 4.0 (1) Irrtarmsdkste
s 17 > 8.0 (R) Resbtant

I (.onthruad below)

I

I
A raport of “Suscsptlbb” indicates that the pathogen 18 IIkely to bs inhibited by ganeraffy

achievable bfood levels. A report of “intermediate” b a fechnksf Lwrffar zorra and isolates
falfing into this category $fmufd be retest-act. Aftemstfvefy the organism may be succes.sfulfy
treated if the infection Is In a body site wisere drug Is physiologically concentrated. A report
of “RedatanY indicates that tha achievable drug conccntraffona am unllkefy to be Inhibitory
arsd other therapy should be eefected.

Stsndardlzad prrxwdures~ requira the uae of laborato~ ccatrol orgarsbms for fmtfr stan-
dardized diffusion techniques and standardized dilutfon tachnfques. The 30 f.rg caftfofur
sodium disk dmufd give fhe followfng zona diameters and the ceftiotur sodfum starsdard mf-
ererrce pc.wdar (or disk) should provide the foflowfng MfC vafues for Use reference sbafn.
Ceftiofur sodium disks or powdar rafersnce standard is appmpifate for both cdtfofur safta.

QC Stmfn MfC (pg/mL) Ofsk Zone Dlametsw (mm)
E. cdl ATCC 25922 0.25-1 24-30

CUNICAL EFFICACY
Cattfe [n addition to damonsfrating comparsbfe pfasma concsntratfens, the foffowlng cfffd-
cef efficacy data am pmvidad.

A cflnkal study was conducted to avafuata the effmacy of csftfofur hydrochloride adminb-
tarad subastanaously for tha treatment of the bactarfaf component of BRD undsr natural
field conditions. When uniform dlnlcal signs of eRD wera present, 60 csdffa (1 11 to 207 kg)
were mmbmfy assigned to one of the following treatment groups: negative corstml or caftfO-
fur hydrochlori~ at 0.5 or 1.0 ceftfofur equlvslenfclfb (1.1 or 2.2 mgkg) BW. Treatments
wera admlnbterad daify for thraa consecutive days. Catffa wcs evaluatsd daily and ac’rfmafs
that died or wara errfhsnatfzed ware nacmpdad and the lung fadons suwad. Orr Day 15, sfl
suivh.ing animafs wsra euthanatized and namopsbd and tfw lung lesions smmd. Mortaflfy
rates were 65%, 10% and 5% for nagatlva ccmtrofs, 0.S mg cefffofur aqrslvdent.srlfr end
1.0 mg ceftfofur equ{valentwlb, (1.1 or 2.2 m~g) SW, mspactivefy. Mortality rates for both
cefffofur hydrocfdmfda treatment groups ware bwer than for rmgatfve ccststmfs(P < 0.0001).
Rectal temparahzres 24 h after third treatmant were 104.WF, 103.1 ‘F and 102.8°F for nega-
tive controfs, 0.5 mgrlb and 1.0 m@b (1.1 or 2.2 @kg) SW, raapectivafy. The temperatures
for froth ceftlotur hydrochloride treatment groups wara lower than the negathra ccmtmfs
(P< 0.05). Ceftiofur hydrochloride administered eubcrstsrmousfy for three consacrrtlve days
at 0.5 or 1.0 mg caftfofur squfvalentsilb (1.1 or 2.2 m@g) BW is an effective treatment for
the bactdsf component of BRD.

A tfwee-locatlon cfinlcal field study was conductad to evafuata tha efficacy of caftfofur
hydrochloride administered Intramuscufady dally for three days or every other day (Oays 1
and 3) for tha treatment of the bacterial componant of nefumffy occurrfng eRO. When unf-
form signs of BRO were presant, 340 bsef cmssbrad cattfe were mndomfy sadgned to one
of the followfng treatment groups negative control, ceftiofur sodium at 0.5 mg ceftfofur
aqulvabnfdfb ( 1.1 mgkg) f3W deify for fhrae days, ceffiofur hydrochlotfda at 1.0 mg cafftofur
aqulvalenfwlb (2.2 mgrlrg) SW daify for fhma drsys, or ceftfofur hydmchfodda at 1.0 mg cd-
Uohrr aqufvalmrtsflb SW on Oays 1 and 3 (evmy other day). Atf treafmanb were adminis-
tamd irrtramuscularfy. All caffbfur traatment groups (hydmchfwfde and sodium) acrd trea-
tment regimens (avery day and every other day) slgnlficanffy (P< 0.05) raducad Day 4 recfaf
temperature as compared to the nagative cxmtroi. CUnbal succass on Oays 10 and 28 and
mortality to Oay 28 were not dtfarant for fha caffiofur groups (hydrwhlorfde and sodium)
and tmabnant regimens (evey day and every other day). Tha results of this study damon-
strata that daily and every ofhar day (Days 1 and 3) intramuscular administration of caffiofur
hydmc,hlod& are effactiva treatment regimens for the bactarfal component of Bf30.

~ ~,.,,:..,.,, .,,,,,>.,..,+.,
.! ., ,.



ANIMAL SAFETY
Swlno: Results from a five-dsy Ioferarrce study In normaf fsader pigs indicated that cefffo-
fur sodium was well tolerated when administered at 57 mg ceftlofur equivalentsllb
(125 mgrkg) (more than 25 timas tha highest racommendsd daily dosage of 2.27 mg/fb
(5.o mgkg) ) BW for five consecutive days. Caftiotur administered Intramuscularly to pfgs
produced no overt adverse sfgns of toxklfy.

To datermha the safety margfn In swfns, a safefy-toxldty study was conducted. Ffve bar-
rows and ffve gllfa per group wara admhktersd cefflofur sodium Intramuscuferfy at O, 2.27,
6.81 and 11.36 mg cafffofur aqulvalenf.wlb (O, 5, 15, 25 mglkg) BW for t 5 days. This k O, 1,
3 amt 5 times tha highest recommended does of 2.27 m@lb (5.0 mgkg) BWMay and 5
flmes the recommended treatment length of 3 daya. 7here wara no adverse systemic
effects observad, hdkatfng that cettfofur has a vdda margin of safety when fnjadad lnfra-
muscularly into faadar pfgs at the hlgimat rscommawdad dose of 2.27 mg oattfofur equlva-
Ianfarlb (5.0 mgrlrg) BW dalfy for 3 days or at levels up to 5 tfmes the highest rawmmerrdad
dose for 5 fimas the racommarsdad farrgfh of treatment.

A separate sludy evafuatad the Injection site tissue toferance of EXCENEL (ceftiofur
hydmchfmfda) fn swfne ‘@m admhlsterad Intramuacularfy h the neck at 1.36 and 2.27 mg
cefffofur squivafenfdtb (3.0 to 5.0 mgrltg) BW. Arrlmats were nacropdad at intervals to par-
mft evafuafkns at 12 h, end 3, 5, 7, 9, 11, 16, 20, and 25 days after last injactfon. Irrjactkrr
dfes were evaluated grosdy at rrscropay. No apparenf changes (swelffng or hffammatfon)
ware obsemd clhkafty after 12 h post-fnJactlon. Areas of dkcoforation aaeoclatad wfth ffra
Injedfon site ware obsewad at time parfods less than 11 days after last fnlaofforr.
cMa: Resufts from a ffvaday tofaranoe study in faader calves Indfcated that cefffohsr
sodum was wall tofarsded at 25 ffmes (25 mg cefffofur aqufvaferrtaflb (55 mgrlrg) BW) khe
highest racommendad doec of 1.0 mg csftiohsr equfvalenblb (2.2 mgrkg) SW for five con-
secutive days. Caftfofur administered Intramusafarfy had no adverce aystamk effects.

In a 15-day safety/foxklty study, ffva steer and ffve heifer cafves per group were admhk-
tered ceftfofur sodium Intramuccufarfy at O (vehlde controf), 1, 3, 5 and 10 times the highest
recommended dose of 1.0 mg ceftlofur equfvalawtsrlb (2.2 mgrkg) BW to detemslne the
safety factor. Them ware no adverse systemic effacfs Indkdng that -ffkfur aodlum haa a
wide margin of safety when Injected htramuscukrfy Into the feeder calves al 10 Umes
(10 mg ceftlofur aqulvafentsllb (22 mgrkg) BW) the recommended dose for three tfmes
(15 days) the racommendad fength of treatment of three to ffve days. Locaf tissue bferanca
10 Intramuscular Injadion O( cdtfofur hydrochloride was evaluakd In fha folfowlng study.

Results from a tissue tolerance study Indfcatad that caftfofur hydrochlorfda was wall tofer-
atad and producad no systemic toxfdty fn csftfe when admlnlsterad Irrtramusculady In the
rmck and rear feg ala does of 1.0 mg ceftfofur aqulvalanfarlb (2.2 mgkg) BW a! each Injw
tion site. This represents a total dose per animal of 2.0 mg catflofur aqulvalentslfb
(4.4 mgkg) EW. Cflnkaffy noted charigas (focaf sweffkrg) et In}action sites In the neck ware
very Infraqusnt (2/48 sites) whereas noted changas in rear leg aftes were more frequant
(21/48 sites). l%esa changes in fha rear lag Irsjacflon sites ware ganaralfy evfdant on tha
day fotkvdng injection and lasted from 11011 days. Al nacropsy, Injactlon sites ware raco~
nlzad by dkcoloraEon of the subcutan.sous tissues and mu.scfa that rasofvad h appmxf -
matefy 7 to 15 daya in the neck and 19 to 28 days frr the reer lag.

Rssulf.s from another tissue tolerance study Indh=atad that ceftlofur hydrochloride was wall
toleratad md prockcad no systemic toxkfty to ceftfe wtren administered subcutaneously at
0.5 or 1.0 mg ceffiofur equfvalentarlb (1.1 or 2.2 mghg) BW at 24 h intervals for 5 days. Mild
errd usualfy transient, dinkaffy visible or palpabfe reacfkms (foml swelling) were Iocafizad at
the Injedton afte. Al necropsy, Injscffon sites were rouffnafy recognized by adama, Iimffad
increase in thickness and color changes of the subcutaneous tissue andlor facfaf surface of
undarfyhg muscle. 7he fackf surface of the muscle was vkfbfy affectsd in most cases
through 9.5 days after Injection. Underfyfng musda mass was not hvolvad. There vmre no

aPPamnt differen~s in flSSUe respnse tO administrati~ Of cdffofur hydrochforfda at o.s or

1.0 mg ceftiofur aqufvafsntsrlb (1.1 or 2.2 mglcg) BW.
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lNOICATfONS
i,

Swine: EXCENEL Sterile Suspsnslon Is indicated for treatment/control of swine bacter!nl
respiratory disease (swine bacterial pneumonia) associated with ActlrroLIac/fkts ‘~
(Haemophilus) pleuropneumonlae, Pasteurella muftoclda, Salmonella choleraesuls and
Streptococcus suis type 2.
Cattlm EXCENEL Sterile Suspension is indicated for treatment of bovina respiratory dla-
ease (BRD, shipping fever, pneumonia) associated with Pasteurelfa hirernolyflca,
Pesteure//a multockfa and Haenrophltus sornrws. EXCENEL Sterila Suspension Is afso krdi-
cated for treatmsnt of acute bovine interdigital rrecrobacillosis (foot rot, pododermatltk)
associated with Fusobsctertum necrophonrm and Bacteroides melanlnogenlcus.

CONTRAINDICATIONS
As wifh ail drugs, the uaa of EXCENEL Sterile Suspension k sonhaindkstad in animals

prevlousfy found to be hyparsen.sffive to the drug.

DOSAGE AND ADMINISTRATfON
Swine: Administer intramuswlarfy at a dosage of 1.36 to 2.27 mg ceftiofur equivalenfaflb
(3.0 fo 5.0 mgilcg) BW (1 mL of sterile suspension per 22 to 37 lb BW). Treabnant should
be repeated at 24 h intervals for a total of three consecutive days.
Cattlsu Administer by intramuawfar or subcufsneous admhsistrsfion sf tha dosags of 0.6 to
1.0 mg esftfofur equfvatentsllb (1.1 to 2.2 mgikg) BW (1 to 2 mL sterfie suspension per 100
lb BW). Administer dally at 24 h intawafs for a total of thins sonsswffve days. AddIticmsf
treatments may ba administered om Dsys 4 and 5 for anlmais which do not show a saffsfac-
tory response (not racovared) after ffss bsitlai three Ireatmenf.s. In addition, for BRD only,
administer intramusculady or subcutaneously 1.0 mg ceffiofur equlvalanfsflb (2.2 mg/leg) SW
every other day on Days 1 and 3 (48 h Interval). Oo not In]est more than 15 mL par intra-
muscular injection site.

Seiactlon of cksa~ level (0.5 to 1,0 mgflb) and regimen/durafion (daily or evety other day
for BRD only) should be based on an assessmerrl of the saverfty of disease, pathogen sus-
ceptibility and clinical rasponse.
Shake welf before using.

WARNINGS
NOT FOR HUMAN USE. KEEP OUT OF REACH OF CHtLDREN.

Penicillins and cephalosporlns can causa allergic reactions in sensitized individuals.
Topical exposures fo such antimlcrobiak, including csftiofur, msy elklt mild to severe alier-
gic raactions in some individuals, Repeated or prolongsd axposurs may lead to aensitiza-
tlon, Avoid direct contact of the product with the skin, eyes, mouth, snd cfothing.

Persons w-th a known hvDersensifivifv to Penicillin or ceohsfosvorfns shoufd avoid exp. .
sure to this product. -‘

In sase of accidental eye exposure, flush with wafer for 15 minutes. In sase of accldanfsf
skin exuosure. wash with soap and water. Remova contaminated cfothing. It aliargic reaction
occurs (e.g., skin rash, hlvesj difficult brssfhing), sack medicai attention.

The material safety data shaet cmntains mora detailed occupafionai safetf information. To
report adverse effects in users. to obtain mora infon’nation or obtain a materisl safety dats
sheet, csli 1-800 -253 -a600.

RESIDUE WARNiNGS: No pre-slaughter drug withdrawal interval is
required when this product is usad in swine. Treatad cattle must not be
slaughtered for 46 hours (2 days) followfng last treatment because unsafe

*

Iaveis of drug remain at the injection sites. No milk discard time Is
required whan fhis product is used according to Iabei directions. Use Of
dosages in excess of those indicated or by unapproved routes of adminls.
tration, such as intramammary, may result in illegal residues in edibla tis- +

sues andlor in milk. A withdraws period has not been established in pre-
ruminating caives. Do nof use in csives fo be processad for veal.

PRECAUTIONS
Swine Areas of discoloration associated with the injaction site at time periods of tl days or
less may result in trim-out of edibla tissues at slaughter, The safety of ceftiofur has not been
demonstrated for pregnant swine or swine intended for breeding.
Cattle: Following intramuscular or subcutaneous administration in tha neck, areas of dfscOl-
orafion at tha site may persist beyond 11 days resulting in trim loss of edibie tissues at
slaughter. Foilowing intramuscular administration in the rear leg, areas of discoloration at
the injection site may persist beyond 28 days res”lti”g in trim ioss of edible tissues af

slaughter.

STORAGE Conditions
Store at controlled room temperature 20” to 25” C (66- to 77” F) [SW USn, Shake weli
bafore using. Protect from fraezfng,

HOW SUPPUED
EXCENEL Stariie Sus~sion k available In tha foilowing package size

10+3mL vial NDC 0009-3504-03

1 National Committae for Clinical Laboratory Standards. Performance Standards for
Antimicrobial Disk and Difution Susceptibility Tests for Bactarfa isolatsd from Arslmsk;
Propoaad Standard. NCCLS Document M31 -P (iSBN 1-66238.2584). NCCLS, 771 Eaaf
Lancaster Avenua, Wlsmova, Pennsylvania 1906S, 19S4,
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